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THE  FRONTIERS  OF  SETTLEMENT  IN 

AUSTRALIA  I 

Griffith  Taylor 

University  of  Sydney  I 

T  "'HF2  population  of  Australia,  which  numl)ered  5.435,732  in  1921,  j 

I  is  spread  ver>’  unevenly  over  the  2,974,581  square  miles  of 
surface.  An  area  almost  as  large  as  the  United  States  has  a 
total  population  considerably  less  than  that  of  New  York  City.  The 
white  settlement  of  Australia  started  at  Sydney  in  1788,  and  it  is 
a  matter  of  considerable  geographical  interest  to  see  how  it  has 
spread  through  the  continent  in  the  course  of  one  hundred  and 
thirty-seven  years,  l^nfortunately  our  census  districts  have  varied 
greatly  during  the  last  few  decades  so  that  it  is  almost  improssible  to 
obtain  accurate  population-variation  charts.  Howev'er,  there  are 
official  maps  showing  the  chief  grades  of  population  density  for  each 
decade,  and  we  can  learn  much  from  a  consideration  of  the  three 
last  censuses. 

Let  us  take  the  grade  of  one  person  per  four  square  miles  (see 
Fig.  i).  Comparing  its  Ixjundary  for  1911  with  that  for  1901  we  find 
that  in  Queensland  it  runs  much  nearer  the  coast,  but  that  half  a 
dozen  “outliers”  mark  settlement  in  the  interior.  In  New  South 
Wales  and  South  Australia  the  line  is  the  same  as  in  1901  save  for 
slight  increases  in  the  wheat  lielt  in  South  Australia.  In  W’estern 
Australia  a  considerable  expansion  has  taken  place  into  the  Murchison 
and  Menzies  gold  fields. 

The  1921  census  almost  everywhere  show's  no  advance  on  the  posi¬ 
tion  of  1901.  In  Queensland  the  Barcaldine  district  has  advanced, 
but  elsewhere  there  would  seem  to  l>e  retreat.  In  New  South  Wales 
a  slight  retreat  to  the  coast  is  apparent.  In  South  Australia  there  is 

Copyright,  ig26,  by  the  .1  merican  Oeographual  Society  of  \ev>  York 


2 


THE  GKCHlRArmCAL  REVIEW 


little  change.  In  Western  Australia  there  is  an  advance  in  the  district 
northeast  of  Perth. 

There  has  therefore  l)een  little  addition  to  the  population  of  the 
sparstdy  settled  regions,  “sparselands”  we  may  call  them,  in  the 
past  twenty  years  in  spite  of  a  growth  of  one  and  a  half  millions  in 
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Fig.  t — The  distribution  of  population  in  Australia  at  the  last  three  censuses.  The  dotted  lines  in¬ 
close  areas  without  white  population  (Western  Desert  and  .\runta  Desert).  The  area  north  and  west 
of  the  solid  line  forming  54  per  cent  of  the  total  contains  little  more  than  H  of  i  per  cent  of  the  popu¬ 
lation.  The  districts  on  the  "frontiers  of  settlement”  are  named,  and  the  approximate  population 
is  given  in  figures.  Scale  of  map  1  : 44.000.000. 


the  total  population  of  Australia.  Official  figures  show  the  following 
distribution  in  1921  (not  including  a  migratory  population  of  29,765). 

Six  capital  cities  2,358,079  =  43  per  cent 

Other  towns  1,037,468  =  19.5  per  cent 

Rural  {)opulation  2,030,422  =  37.5  per  cent 

If,  however,  we  consider  the  two  millions  of  rural  population  we 
find  that  only  about  i(X),ooo  dwell  in  the  sparselands  of  the  eastern 
states,  and  only  24, (xx)  in  the  sparselands  of  the  central  and  western 
states  (see  Fig.  i);  in  other  words  alx)ut  94  per  cent  of  the  total  rural 
population  dwells  in  the  reasonably  settled  margins,  and  alx)ut  6 
per  cent  of  the  rural  jxfpulation  dwells  in  the  sparselands.* 

*  See  the  writer'!  paper  on  Australia  in  Proc.  Second  Pan-Pacific  Sci.  Congr.,  1935. 


SKTTLEMEXT  IN  AUSTRALIA 


The  most  striking  features  of  the  map  are  the  two  large  areas 
that  contain  no  white  ixipulation  at  all.®  One  of  these  lies  in  the 
I  ast  of  Northern  Territory  near  the  habitat  of  the  well-known  Arunta 
alK)rigines.  We  may  perhaps  call  it  the  Arunta  IX'sert.  It  has  an 
area  of  al)out  6o,(hx)  srjuare  miles.  The  larger  region,  occupying  much 
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No  while  inhabitants 
lO'annual  rainfall 


Fig.  2 — The  progress  of  .Australian  exploration.  (Limits  are  based  on  K.  R.  Cramp  in  Bartholomew's 
“Australasian  School  .Atlas,”  lOiS-)  It  is  seen  that  most  of  the  utilized  lands  in  Australia  were  explored 
before  1862.  The  line  of  heavy  dashes  is  the  lo-inch  isohyet.  The  area  northwest  of  the  line  ABC 
contains  little  more  than  H  of  i  per  cent  of  the  total  population  (cf.  Fig.  i). 

of  the  eastern  part  of  Western  Australia  but  extending  into  Northern 
Territor\'  and  South  Australia,  comprises  about  440, (xx)  square  miles. 
It  constitutes  the  Western  Desert.  lit  tKese  two  areas,  totaling  half 
a  million  square  miles,  there  is  no  white  inhabitant  and  no  head  of 
stock,  so  far  as  I  can  learn.  One  of  the  main  objects  of  this  discussion 
is  to  find  the  reason  for  this  distribution. 

E.xploration  and  Present  Settlement 

If  the  progress  of  exploration  is  shown  on  a  map  (Fig.  2)  a  most 
interesting  correlation  can  be  made  with  the  present  distribution  of 
pxipulation.  It  is  seen  that  by  1862  .Australia  was  fairly  well  known 

'  The  louthwest  of  Tasmania  is  also  almost  uninhabited.  But  this  is  owing  to  the  cold,  wet. 
rugged  conditions,  which  are  not  characteristic  of  the  Australian  environment  and  are  quite  familiar 
to  dwellers  in  northern  temperate  lands.  Hence  Tasmania  is  ignored  in  this  study. 
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except  in  four  regions  These  are  Arnhem  Land  and  Arunta  Land  in 
Northern  Territory,  West  and  ('entral  Cape  York  Peninsula,  and 
finally  the  huge  area  of  west-central  Australia,  which  we  may  call 
the  Western  Desert  or  Wilderness.  These  are  precisely  the  regions 
with  little  or  no  population  at  present.  The  only  noteworthy  excep¬ 
tions  are  the  KalgcK)rlie  gold  fields  and  portions  of  Kimberley.  Let 
us  now  add  the  l)oundaries  l)etween  the  central  and  eastern  states 
and  the  lo-inch  isohyet  in  the  south.  We  thus  divide  Australia  into 
two  parts  by  the  line  ABC.  To  the  southeast  lies  “inhabited" 
Australia*  with  46  per  cent  of  the  area;  to  the  northwest  lies  “un¬ 
inhabited”  Australia  with  al)out  54  per  cent  of  the  area.  In  this 
latter  and  larger  moiety  lives  alxmt  one-third  of  one  per  cent  of  the 
total  pr)pulation  of  Australia. 

It  seems  necessary  to  emphasize  these  points,  because  few  people 
realize  that  almost  the  whole  of  “economic  Australia”  was  fairly  well 
known  sixty  years  ago.  Most  of  the  explorers  who  did  so  much  to 
o|H‘n  up  the  country  in  the  fifties  and  sixties  were  influenced  as  much 
by  the  desire  to  find  new  pastoral  lands  as  by  the  love  of  exploration 
per  se.  Within  a  few  years  of  the  first  traverse  sheep  in  the  south  and 
cattle  in  the  north  would  push  out  into  the  newly  discovered  lands. 
The  fact  that  no  notable  mountain  ranges,  save  p)erhaps  in  the  Kim- 
lK*rleys,  occur  anywhere  in  this  region — which  indeed  is  largely  a 
pt'neplain — means  that  expansion  was  not  greatly  hampered  in  that 
resjx'ct. 

The  obstacles  to  settlement  are  primarily  climatic,  but  they  cannot 
l)e  explained  by  reference  to  any  single  factor.  Temperature,  rainfall, 
humidity,  evaporation,  topography,  geology  (including  soils,  ground 
waters,  and  artesian  water),  and  in  almost  equal  degree  the  resulting 
natural  vegetation  have  all  to  lx  considered  in  explaining  the  distribu¬ 
tion  of  settlement.  It  may  surprise  the  reader  that  railway  communi¬ 
cation  has  Ixen  omitted.  The  writer  has  studied  the  effect  of  a 
numlxr  of  railways  already  built  in  this  huge  region,  and  he  has  come 
to  the  conclusion  that  railways  can  do  practically  nothing  to  advance 
population  in  regions  where  the  environment  is  not  attractive  (see 
the  later  section  on  communications). 

.Acceptance  of  the  dictum  that  it  is  the  inherent  “poverty”  of 
the  uninhabited  region  that  has  repelled  settlement  up  to  the  present 
should  not,  however,  conjure  up  a  picture  resembling  the  moving  sand 
ridges  of  the  Libyan  Desert.  As  in  the  Sahara,  the  surface  consists 
chiefly  of  three  types  of  terrain.  Large  areas  are  formed  of  fixed 
dunes,  and  these  seem  to  cover  most  of  the  country.  There  are  also 
extensive  regions  of  sheet  waste,  sometimes  rounded  by  wind  erosion 
and  so  forming  “giblxr  plains.”  There  are  also  rocky  expanses  rela¬ 
tively  free  from  sand  or  pebbles.  It  is  not  yet  possible  to  show  these 

'  Including  Kalgoorlir.  just  on  our  boundary. 
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•iulKlivisions  on  the  map.  But  the  central  third  (from  west  to  east 
across  the  Western  Desert)  appears  to  contain  a  larjje  portion  of 
the  rocky  (or  hamada)  type;  the  northern  and  southern  thirds  are 
largely  of  the  fixed  dune  type;  while  sheet  waste  covers  large  areas 
along  the  western  margin,  and  the  pebbles  are  common  on  the  south¬ 
east  margin — as  well  as  in  other  places  of  which  the  writer  has  no 
record. 

Is  Thkrk  a  Dp:sert  in  Australia? 

This  brings  us  to  the  use  of  the  term  desert.  The  writer  recalls 
(he  controversy  which  raged  after  the  publication  of  J.  W.  Ciregory’s 
"Dead  Heart  of  Australia”  in  iqo6.  This  title  was  particularly 
obnoxious  to  the  meml)ers  of  that  large  class  of  “patriots”  who  l)e- 
lieve  that  nothing  but  praise  is  permissible  al)out  their  native  land, 
(•regory  is  often  referred  to  ttxlay  as  the  originator  of  the  “desert 
lil)el.”  Yet  the  continent  has  a  larger  proportion  of  hot  arid  lands 
than  any  other,  as  shown  in  Table  I. 


Table  I — Rainfall  of  the  Continents* 
(Approximate  Percentages) 


Continent 

Under  20  Inches 

20-40  Inches 

Over  40  Inches 

.Australia  .... 

66  ()er  cent  largely  hot 

22  t)er  cent 

1 2  per  cent 

.Africa . 

54 . . 

18  "  " 

28  “  " 

.Asia . 

67 .  cool 

18  " 

15  “  “ 

North  .America  .  . 

52 . 

•AO  “  “ 

18  "  “ 

Kuroiie . 

47 . 

49  “  “ 

4  ••  “ 

South  .America  .  . 

16 . 

8  "  “ 

76  "  “ 

*Islands  omitted. 


Deserts  and  desert  floras  are  not  determined  by  rainfall  alone. 
Kbpjjen  in  his  map  of  the  climatic  provinces  of  the  earth*  gives 
“desert”  limits  in  Australia,  which  seem  to  agree  with  the  climatic 
controls  shown  in  Table  II.  The  controls  have  been  deduced  from 
his  map. 


Table  II  —  Rainf.vll  and  Limits  of  Desert* 


REtilON 

•Average  .Annc.xl 
Rainfall 

.Aver.age 

TeMPER.VTI’RE 

Season  of 
Rain 

North  .Australia  .... 

17  inches 

77°  F. 

Summer 

Northwest  .Australia  .  . 

LA  “ 

77°  F. 

Uniform 

West  New  South  Wales  . 

1 1  “ 

68°  F. 

Uniform 

Southern  I^nds  .  .  .  .  | 

1  8  " 

59°  F. 

Winter 

*.\ftcr  Knppen. 


*  W.  Ktippen:  Klaififikation  der  Klimate  nach  Temperatur.  Niederschlag  und  Jahmlauf.  Peter- 
maiiti5  Mitt.,  Vol.  64.  igi8.  pp.  193-203,  343-248.  See  the  discussions  by  R.  DeC.  Ward;  A  New 
(  lassification  of  Climates.  Ceogr.  Ret.,  Vol.  8.  1919.  PP.  188-191.  and  P.  E.  James;  Koppen's  Classifica¬ 
tion  of  Climates;  A  Review.  Monthly  Weather  Rev,,  V'ol.  S®.  1922.  pp.  69-72. 
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Here  K6p|x*n's  area  aj?rees  fairly  with  Gregory’s  most  useful 
definition  of  a  desert. 

The  interior  of  South  Australia  is  mostly  a  desert,  using  that  term  in  its  gen¬ 
erally  aecepte<l  modern  meaning  of  a  country  with  such  an  arid  climate  and  such  a 
scanty  water  supply  that  agriculture  is  impracticable  and  occupation  is  found  possible 
only  for  a  sjwrse  jxjpulation  of  jiastoralists.* 

The  crux  of  the  question  lies  in  the  meaning  attached  to  the 
phrase  “sparse  population  of  pastoralists.”  One  would  imagine  that 
few  regions  could  lie  more  sparsely  inhabited  than  the  million  square 
miles  of  Australia  charted  as  a  desert  by  Koppen.  An  earlier  section 
shows  that  there  are  only  almut  20, (KK)  people  in  the  half-million  square 
miles  which  are  at  all  occupied.  More  people  may  settle  in  these 
sparse*  regions,  but  the  total  nurnlxr  will  always  l)e  negligible  compared 
with  that  of  the  rest  of  Australia.  Taking  the  “Northwest  Division” 
of  Western  Australia  (which  excludes  Kimlxrley)  as  typical  of  this 
ty|)e  of  sparse-st<K'k  country,  we  find  that  it  is  now  almost  all  held  as 
leases;  there  is  very  little  for  the  newcomer.  AlK)ut  1 15  million  acres 
(or  85  |x*r  cent)  has  been  taken  up,  and  this  sup|>orts  two  and  one- 
half  million  sheep  (cattle  are  here  not  numerous).  This  gives  46  acres 
to  a  sheep,  or  14  sheep  to  the  square  mile.  \  bad  drought,  such  as 
that  whose  effect  was  seen  in  1924,  killed  many.  Indeed,  t)n  the  trailer 
of  the  car  on  which  the  writer  traveled  bags  of  fodder  from  Perth 
were  being  carried  to  Upper  Fortescue  stations  3(X)  miles  inland. 
Here  also  a  station  manager  was  met  who  had  just  returned  from  a 
journey  of  2<x)  miles  into  the  uninhabited  areas  in  a  vain  endeavor 
to  discover  new  cattle  country.  A  narrow  tract  along  the  Rudall 
River  (ifx)  miles  west  of  Xullagine)  had  l)een  taken  up  but  abandoned, 
partly  lx*cause  the  wild  alx)riginals  gave  more  trouble  than  the 
stock  warranted. 

.\lK)ut  H}oH  the  (lovernment  of  Western  .Australia  spent  much 
time  and  lalx>r  in  ojx*ning  up  a  st(xk  route,  some  Hoo  miles  long,  from 
Hall’s  C'reek  to  Wiluna  (.see  Fig.  7).  This  crossed  the  northwest 
corner  of  the  Western  Desert  and  was  made  practicable  by  sinking 
wells  in  the  south  or  by  opening  up  native  “soaks”  in  the  north. 
.Alx)ut  50  wells  were  excavated  with  an  average  depth  of  36  feet. 
Mr.  Tallx)t,  the  well-known  authority  on  the  geology  and  water  supply 
of  arid  Western  .Australia,  gives  an  invaluable  narrative  of  this 
route.®  In  the  south,  sand  ridges,  clay  pan,  and  mulga  country’ 
occur.  Occasional  patches  of  grass  and  saltbush  are  met  with.  North 
of  the  Tropic  are  wide  lx?lts  of  sand  ridges,  while  the  desert  country’ 
terminates  as  Sturt  Creek  is  reached  Tallx)t  does  not  think  that 
any  of  this  country  can  l>e  occupied  by  pastoralists.  It  is  sad  to  know 

*  W.  Howrhin  and  J.  yV.  Gregory:  Geography  of  South  Australia.  Christchurch.  1909. 

*H.  W.  B.  Talbot:  Geological  Observation  in  the  Country  Between  Wiluna.  Hall’s  Creek,  and 
Tanami.  Western  Australia  Geol.  Survey  Bull.  So.  jg,  Perth.  1910. 


Kig.  3 — Port  Hedland  (\V.  A.)  showing  the  pier  at  the  entrance  to  the  drowned  river  valley.  .A 
rainfall  of  12  inches  is  insufficient,  and  water  is  brought  40  miles  by  train.  There  is  no  stream  now 
near  Port  Hedland:  the  topography  indicates  great  recent  desiccation. 

420  miles.  They  were  from  301050  feet  high  and  ran  very  regularly  from 
east-by-south  to  west-by-north.  Belts  of  mulga  forming  dense  thickets 
and  other  specimens  of  acacia,  quandong,  native  poplar,  etc.,  grew 
sparsely  in  the  hollow's.  He  describes  much  of  it  as  a  great  undulating 
desert  of  gravel  formed  largely  of  pebbles  of  ferruginous  sandstone. 

The  boundaries  used  by  the  writer  for  the  two  desert  regions  are 
largely  based  on  his  own  travels  and  research,  but  he  has  had  the 
great  advantage  of  their  having  l)een  checked  by  two  men  with  an 
unrivaled  knowledge  of  the  areas — Mr.  Talbot  in  the  west  and  Mr. 
\\  .  Steele  in  the  north  and  east.  The  latter  is  a  well  known  pastoralist 
who  has  managed  stations  in  arid  New  South  Wales,  Queensland, 
the  Territory,  and  the  Kimberleys.  His  limits  of  these  lands  “where 
any  pastoral  occupation  is  possible  in  the  near  future”  were  marked 
with  great  care  on  a  large-scale  map,  and  it  is  believed  that  no  data 
of  similar  accuracy  have  so  far  lieen  published. 

*  D.  W.  Carnegie:  Spinifex  and  Sand,  New  York.  1898. 
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As  rej'ards  the  use  of  the  word  "desert”  it  is  of  interest  that  the 
large  and  l)eautifully  illustrated  ofticial  atlas  of  Natural  Vegetation 
in  the  I’nited  States,  1924,  (reviewed  in  this  number  of  the  Geo^r 
Rei’.)  shows  almost  all  the  following  areas  as  desert;  all  Nevada,  most 
of  I'tah,  half  of  Arizona,  half  r)f  Wyoming,  and  one-third  of  Oregon 
and  Idaho.  These  regions  are  largely  covered  uith  sagebrush,  creosote 
bush,  and  greasew(XMl.  Many  genera  such  as  Acacia,  Atriplex, 
Kochia,  and  Salicornia  are  common  in  both  deserts. 

Between  the  Rex-ky  Mountains  on  the  east  and  the  Cascade-Sierra  on  the 
west,  and  extending  from  the  Canadian  to  the  Mexican  boundary  lies  the  great 
inland  <lesert,  characterizetl  largely  by  xeroi)hytic  shrubs.  The  deserts  occupy  the 
(ireat  Itasin,  except  for  isolatwl  mountain  forests,  most  of  the  drainage  l)asins  of 
the  Columbia,  the  Snake,  the  Colorado  and  the  Rio  Cirande.  ...  In  the 
south  near  the  Mexican  boundary  the  desi*rt  bro;idens  out  reaching  from  the  Pacific 
nearly  to  the  (iulf  of  Mexico. 

Thus  while  there  may  lx?  some  difference  of  opinion  as  to  whether 
the  sparse  lands  are  desert,  it  would  seem  that  no  regions  Ijetter  de¬ 
serve  the  title  of  desert  than  the  vast  uninhabited  (and  under  present 
conditions,  uninhabitable)  areas  here  termed  the  Western  Desert 
and  the  Arunta  Desert. 

Comparison  with  the  United  St.\tes  and  Northern  Africa 

In  forecasting  the  future  of  settlement  in  Australia  comparison 
is  often  made  with  settlement  in  the  United  States.  The  areas  of  the 
two  lands,  as  has  l)een  remarked,  are  approximately  the  same,  but 
unfortunately  in  no  other  particular  is  resemblance  close.  In  Figure 
4  the  two  are  placed  in  their  appropriate  latitudes  with  the  drier 
lands  to  the  west  in  Ixith  cases.  Broadly  speaking  only  the  southern 
third  of  the  United  States  is  allied  geographically  to  Australia,  and 
its  homologue  is  the  southern  third  of  Australia.  But  even  these 
lands  are  not  homm'limes  (regions  of  similar  climate),  e.xcept  perhaps 
around  Sydney  and  Wilmington,  N.  C.  The  salient  feature  in  the 
southern  United  States  is  the  great  area  of  the  Gulf  of  Mexico  running 
far  into  the  land.  In  Australia  we  have  an  arid  lowland  in  the  same 
latitude,  to  the  great  disadvantage  of  lands  still  farther  to  the  west. 
It  is  often  stated  that  Australia  s  arid  interior  will  advance  by  irriga¬ 
tion  as  the  western  region  of  the  United  States  has  done.*  Apart  from 
the  great  topographic  differences,  the  irrigation  regions  in  the  United 
States  are  in  very  much  higher  latitudes — where  the  evaporation  is 
relatively  low  and  where,  moreover,  the  rainfall  in  most  cases  is  over 
10  inches.  Arid  Mexico  is  perhaps  a  fair  homoclime  for  the  arid  region 
(alK)ut  1200  feet  high)  to  the  southeast  of  Broome.  Speaking  gen- 

•  Cf.  Ihe  note  “Settlement  on  the  Border  with  (iovernment  .Aid"  in  the  July  number  of  the 
Gtogr.  Rn.  pp.  404-495- 
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irally,  the  I'nited  States  has  alK)ut  five  times  as  much  temperate 
land  with  a  rainfall  over  20  inches  as  has  Australia  and  alx)ut  one- 
nfth  as  much  arid  country  (under  10  inches).  These  proiK)rtions 
largely  determine  the  relative  economic  status  of  the  two  countries. 

A  much  closer  homoclime  for  inland  Australia  is  found  in  the 
only  other  large  area  of  comparatively  low  trade-wind  desert  sur¬ 
rounded  by  an  unbroken  coast  line — northern  Africa.  The  belts  of 
Mediterranean  flora,  scrub,  desert,  and  savana  agree  quite  closely 
with  the  similar  l)elts  in  Australia.  Of  course  the  east  coast  of 
Australia  has  no  homo¬ 
clime  in  the  Sahara.  It 
is  of  interest  to  see  that 
Darwin,  N.  T.,  would 
nml  to  lie  nearer  the 
ecpiator  to  possess  a 
dense  tropical  jungle 
such  as  is  erroneously 
shown  on  manv  maps. 

The  map  indicates 
that  we  must  lcx)k  to 
Nigeria  for  crops  cli¬ 
matically  suited  to  the 
Territory.  Millets 
seem  to  l)e  the  most 
promising  crop;  but  some  industrial  cotton  may  possibly  be  produced 
in  favorable  localities  as  the  Queensland  areas  become  filled  up. 


KiO.  4 — Australia  superimiiosed  upon  North  America  and  upon 
North  Africa.  Tiie  .American  and  .African  maps  show  isohyets 
of  10.  30,  and  40  inches. 


The  Kmpty  Tropical  Lands 

.A  fairly  full  discussion  by  the  writer  of  the  controls  governing 
settlement  in  the  Australian  tropics  appeared  in  the  Geographical 
Review  for  August,  iqk)  (V'ol.  8,  pp.  84-115).  It  will  not  lie  out  of 
place  to  extend  that  article  by  a  few  paragraphs.  In  the  first  place 
one  must  sharply  differentiate  the  uniform-rain  region  of  eastern 
Queensland  from  the  winter-drought  region  of  the  rest  of  tropical 
.Australia.  Tropical  prfxlucts,  such  as  sugar  cane,  sisal,  bananas, 
etc.,  flourish  here,  and  as  a  consequence  ()2  per  cent  of  the  inhabitants 
of  the  tropics  are  found  in  this  province.  The  climate  is  too  hot  and 
muRRy  to  l)e  comfortable  for  the  average  Britisher.  At  Brisbane 
two  months  of  the  year  have  an  average  wet-bulb  temperature  ex¬ 
ceeding  70°  F.  At  Rot'khampton  (on  the  tropic)  there  are  six  months 
with  over  70°  F.  wet-bulb.  At  Thursday  Island  every  month  has  the 
conditions  of  discomfort  thus  indicated. 

The  Brisbane  Medical  Congress  of  1920  devoted  a  short  time  to 
the  problems  of  tropical  Australia,  and  their  formal  resolutions  have 
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widely  areepted  as  denyinjj  that  there  are  any  im|X)rtant  disa¬ 
bilities  preventing  settlement  in  the  Australian  tropics.  However, 
if  the  lenjjthy  rei)ort  published  in  the  Australian  Medical  Journal 
for  .St*pteml)t*r.  i<)2o,  be  examined  it  will  be  found  that  half  of  thosi- 
who  debated  the  matter  at  lenjjth  were  fully  cognizant  of  the  diffi¬ 
culties  and  not  at  all  siinjiuine  of  success  in  the  near  future.  They 
included  many  of  the  medical  men  l)est  (jualified  to  give  an  opinion. 


Kl<;.  5 — Tyiiical  arid  iiastoral  country  on  the  tropic  in  Western  Australia  near  JiKalonx-  There  is 
no  settlement  east  of  this  for  700  miles.  Spinifex  in  the  foreground,  mulga  by  the  car.  Rainfall  10 
inches. 


Statistics  of  northern  Queensland  certainly  show  a  satisfactory  birth 
and  death  rate,  but  Huntington  has  pointed  out  that  the  population 
of  this  region  is  a  “picked”  one.*  There  are  proportionately  few’er 
women  and  children,  and  it  is  a  matter  t)f  common  knowledge  that 
.sickly  and  feeble  folk  tend  to  leave  the  tropics  for  the  cooler  portions 
of  the  Commonwealth.  However,  the  sugar  districts  are  progressing 
favorably,  for  the  satisfactory  agricultural  conditions  compensate 
for  the  dist'omfort.  Targe  numl)ers  of  Italians  are  settling  along  the 
coast,  and  they  naturally  exjx‘rience  less  discomfort  than  folk  of 
British  descent. 

.•\s  regards  the  rest  of  the  tropics,  it  is  precisely  l)ecause  there  are 
no  regions  offering  such  suitable  agricultural  conditions  as  exist  in 
Queensland  that  there  is  no  settlement.  It  is  natural  to  cite  the  long 
distances  and  lack  of  communications  as  the  chief  disabilities.  These 
did  not  prevent  the  o|iening  up  of  the  Queensland  coast  when  it  was 
as  inaccessible  as  is  Darwin  today.  The  Territory  coast  lands,  speaking 


*  S«e  Huntington's  review  of  Breinl  and  Young's  "Tropical  Australia  and  Us  Settlement."  Annali 
Tropical  StfdiciHe  and  Parasitoloty,  Vol.  13.  iqjo,  pp.  351-41*;  Ceogr.  Rn.,  Vol.  10.  iqao,  pp.  lio-lli: 
and  the  reply,  Grotr.  Rn..  Vol.  il.  I9*i.  pp.  474-475. 
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generally,  are  jxirtions  of  an  uplifted  {XMieplain  some  few  hundred  feet 
above  sea  level.  Hence  there  are  no  large  areas  of  deep  rich  soil 
-uch  as  arc  found  in  the  floixl  plains  of  C'hina  or  India  or  .Siam.  The 
long  ixriod  of  dry  heat  which  lasts  from  .\pril  to  Novemlier  tends  to 
I  burn  out  the  humus  from  the  soils,  a  factor  inojxrative  in  humid 

I  eastern  Oueensland.  The  native  grasses  near  the  coast  are  rank  and 

I  not  relished  by  stock,  while  the  w(X)l  of  the  sheep  is  often  filled  with 

j 
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Klci.  6  — Ooldea  wells.  <>o  miles  north  of  the  head  of  the  Kreat  .Australian  HiKht.  The  southeastern 
limit  of  the  Kreat  sand-ridKe  reKion  of  central  .\ustralia.  The  trees  are  larRely  mulKas  l.icurid).  Rain¬ 
fall  H  inches. 


spines  and  burrs.  Ticks,  which  give  rise  to  fever,  are  prevalent  near 
the  sea.  These  latter  disabilities  will  diminish  in  the  future  but 
not  until  the  rest  of  Australia  is  much  more  fully  peopled  than  it  is 
tcMlay. 

Here  also  in  the  iifirth  the  climate  is  not  attractive  to  the  average 
immigrant.  Would  any  of  the  advocates  of  tropical  settlement  like 
to  send  their  own  families  to  settle  at  the  mouth  of  the  Congo,  on 
the  coast  lands  of  Mexico,  or  on  the  east  and  south  coasts  of  India? 
Vet  these  localities  are  homoclimes  of  BrfKime  (Western  Australia), 
N'ullagine  (Western  .Australia),  Darwin,  and  Wyndham.  Some  of  the 
Ciovernment  publications  wisely  recognize  the  sad  truth.  Thus 
.A.  Desfxissis  writes  of  the  Kimlxrleys: 

It  is  hojK-less  to  ex|XH't  that  the  north  will  be  |K)pulatctl  by  the  residents  (already) 
there;  and  until  the  southwest  [of  Western  .Australia!  prcxluces  an  overflow  of  ]>upula- 
ti«)n  that  province  must  remain  an  empty  territory.  I’nfortunately  it 

is  unpleasant  to  recor<l  that  a  long  sojourn  in  Kimberley  tells  on  the  womenfolk; 
and  unless  they  are  fortunately-enough  circumstance*!  to  Ik-  able  to  recuj)erate 
pretty  fre<|uently  in  the  southern  |H)rtion  of  the  continent,  their  health  often  becomes 
H'verely  affected.'® 


•’The  Tropical  North  West.  F'ertli.  1921. 
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The  writer  sees  no  reasonable  ho|H*  of  close  settlement  in  most  of 
empty  Australia,  for  the  sufficient  reason  that  Nature  has  not  endowed 
it  with  a  suitable  environment.  No  ^‘’vernment  can  alter  this  fact, 
and  no  s|X“ndinji;  of  public  money  will  alter  the  economic  law  that 
jK'ople  will  not  <K*cupy  arid  lands  or  p(M)r  tropical  lands  as  lonjj  as 
thousiinds  of  s(|uare  miles  of  much  more  attractive  country  are 
available  (as  they  are  in  the  east  and  south). 

'I'he  (juestion  of  an  alien  i>opulation  is  a  very  difficult  one.  BrfK)me, 
the  largest  town  in  the  northwest  of  tropical  .•\ustralia,  owes  its 
existence  to  .Asiatics,  who  constitute  2400  out  of  a  total  population 
of  alM)Ut  .vxx).  There  are  1200  Japanese,  5(K)  Timorese,  300  Malays, 
2(H)  Chinese,  and  150  Filipinos.  Many  of  these  are  indentured  sailors, 
who  serve  on  the  jxxirlinjf  fleets  for  t^^•o  years  and  are  then  repatriated. 
They  form  a  |x*aceable,  law-abidinjj  |H)pulace,  and  most  of  the  white 
residents  (who  are  chiefly  merchants  and  |x*arling  captains  with  their 
families)  would  lx*  willinjj  to  see  the  system  extended  for  lalK)r 
generally. 

('OMMUMCATION.S 

.\  valuable  purview  of  the  state  of  settlement  in  .Australia  is  gained 
by  studying  a  map  showing  the  public  services  provided  for  com¬ 
munication  with  outlying  regions.  In  Figure  7  are  shown  all  the  main 
regular  servites  in  the  sparsely  settled  regions.  Through  the  coast 
lands  there  is  railway  connection  from  ('aims  in  northern  (Queens¬ 
land  to  (ieraldton  in  Western  .Australia.  This  is  continuous,  save 
for  a  few  ferries  on  the  east  coast.  From  l\)rt  .Augusta  to  Kalg(H)rlie 
this  interstate  railway  runs  through  very  sparsely  inhabited  coun¬ 
try.  There  are.  however,  two  breaks  of  gauge  at  the  New  South 
Wales  lx)rders,  and  three  breaks  of  gauge  lx*tween  .Adelaide  and 
Perth. 

Branch  lines  run  out  to  the  sparselands  at  Cloncurry,  Longreach, 
and  (  harleville,  in  (Jueensland;  to  ('ollarenebri,  Bourke,  Cobar.  Trida, 
and  Hay  in  New  .South  Wales;  to  Mildura,  etc.,  in  A'ictoria;  to  Broken 
Hill  (New  South  Wales)  and  Oodnadatta  in  South  .Australia;  to 
Laverton  and  Meekatharra  in  Western  .Australia.  There  are  also  a 
few  isolated  mining  railways,  as  at  Cooktown  and  Normanton  (Queens¬ 
land);  to  Katherine  (Northern  Territory);  and  to  Marble  Bar  in 
Western  .Australia. 

Of  great  geographical  interest  are  the  projx)sed  new  lines  across 
the  continent  to  Northern  Territory.  T(xlay  practically  all  the  south¬ 
ern  traffic  from  the  settlements  in  the  Territory-  consists  of  cattle  drov¬ 
ing.  The  cattle  enter  northwestern  Queensland  at  C'amooweal  and 
thence  move  southward  via  I’randanji  and  Boulia  to  the  railway 
at  Bourke  in  New  South  Wales;  or  else  (after  a  halt  in  southwestern 
Qutx*nsland)  to  Marree  in  South  .Australia.  They  rarely  attempt  to 


SKTTLKMENT  IN  AI  STRALIA 


13 


.Thursday  I 


Campeweill* 

\  Oudttas! 


Xloncurry 


Barrows 
Creak  / 


I  Marble  Bar 


>  AliceSpnnts 

■j  Herr-ansburg^' 


tr^ 


iCarna<  von 

t  MeehatharrW  J 


\V  Birdsville* 


^rlerillt 


Oodnadanaa 


>  Cunnamullaa 
ib^ra*  •Idilpatjhka^ 

lg«9MCV 


,Lav€rt5>n 


isbrfne 


Kingooi^ 


Norser.df? 

Lsperdnc«4 


'Sydney 


(TOSS  the  very  i7<H)r  country  on  the  central  Overland  Telegraph  which 
lifs  l)etween  Alice  Springs  and  Newcastle  Waters. 

When  Federation  was  agreed  u|)on,  South  Australia  was  promised 
,1  line  from  Darwin  to  Adelaide  through  the  northern  boundary  of 
.South  .\ustralia,  a  promise  given  in  ignorance  of  the  geographical 
I ontrols  governing  settlement.  The  natural  outlet  is  from  Katherine 
lo  (  amooweal  and  thence,  linking  up  Queensland  lines,  to  C'unna- 


Kk;.  7 — Communications  in  tlie  frontier  regions  of  .\ustralia  and  their  main  connections.  Figures 
along  the  routes  give  the  days  intervening  f)etwecn  services. 

mulla  and  Bourke.  These  eastern  lines  must  l)e  built  sooner  or 
later,  while  the  central  north-south  line  via  .Mice  .Springs  passes 
through  very  sparse  pastoral  country  or  unoccupied  country  all  the 
way.  The  portion  already  built  to  Ootlnadatta  loses  very  heavily. 
Only  one  train  runs  each  fortnight,  and  since  1911  a  loss  of  over 
two  million  ptfunds  has  resulted.  TJtie  railway  reached  Quorn  in 
1879  and  was  completed  to  Ofxlnadatta  in  1891.  In  the  last  forty 
years  no  settlement  of  any  note  has  grown  up  along  its  4(k)  miles. 
There  are  some  half-dozen  little  townships  like  Hawker,  Beltana, 
and  Marree  with  a  few  hundreds  of  population  each.  Coward  Springs, 
one  of  the  larger  northern  dep>ots,  has  only  four  houses  (of  which  two 
were  empty  when  the  writer  visited  it  in  1919)  in  spite  of  a  regular 
service  for  over  thirty  years.  At  present  Oodnadatta  is  a  town  of 
about  a  hundred  people  and  the  only  other  settlement  of  note  until 
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the  northern  coast  lands  are  reached  is  Alice  Springs  with  an  even 
smaller  population.  In  every  respect  the  suggesterl  eastern  line  is 
sujx'rior — whether  we  consider  total  rainfall,  reliability  of  rainfall,  heat 
six'lls,  pastoral  (x-cupation,  access  to  chief  population  centers,  military 
communications,  or  present  settlement.  .\n  alternative  route  runs 
from  Marree  northeast  to  Boulia.  It  thus  crosses  the  northern 
lK)undary  of  South  .Australia  as  the  contract  demands.  The  geog- 


Kig.  8 — A  Kciieralized  habitability  map  of  Australia.  Tlie  numbers  show  approximate  values  of 
land  in  descendinK  order  from  i  to  8. 


rapher’s  solution  would  lx  to  build  no  through  railway  at  all  at  present 
but  to  prtxeed  slowly  with  the  links  in  western  Queensland  as  they  are 
justified  by  settlement  and  then  link  up  with  Darwin  via  ('amfxrweal 
at  some  time  in  the  future. 

Within  the  last  year  or  two  three  long  airplane  services  have  come 
into  successful  operation.  The  longest  extends  from  Perth  (Western 
.Australia)  to  Derby,  alxut  1300  miles.  The  weekly  service  is  run 
in  three  relays  to  Brfxime,  whence  a  flight  to  Derby  (too  miles  east) 
is  made  every  Saturday.  It  is  proposed  to  extend  it  shortly  to  Wynd- 
ham  and  DarA\  in. 

The  second  service  travels  weekly  from  Charleville  to  Cloncurry 
in  western  Queensland,  a  distance  of  alxfut  txx)  miles.  The  third  has 
recently  started  from  Sydney  to  Adelaide.  Five  hours’  flying  in  the 
aftern(X)n  of  .Saturday  brings  the  airplane  to  Hay.  On  Sunday  Ade- 


i 
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Kig.  9 — Ek'ononiic  rainfall  renions  of  Australia.  .Xreas  south  and  east  of  ABC'  have  fairly  uniform 
rainfall,  i.  e.  a  monthly  rainfall  of  over  i  inch  duriiiK  more  than  two-thirds  of  the  year.  The  area 
within  PEFG  is  unreliable,  varying  on  an  average  30  r>er  cent  from  the  normal.  The  remaining  areas 
have  seasonal  but  reliable  rainfall.  .Xreas  with  less  than  10  inches  of  rain  are  very  arid.  The  regions 
are  characterized  thus:  i.  uniform  with  winter  maximum;  2.  uniform  with  summer  maximum;  3a. 
erratic;  3.  moderate  winter  rains;  4.  rare  winter  rains;  s.  summer  rains;  6.  light  summer  rains  (much 
is  arid);  7.  rare  summer  rains. 

in  the  north  of  Western  Australia.  A  mail  service  goes  every  month 
in  winter  from  Wyndham  to  Hall’s  Creek  and  every  two  months  in 
the  wet  summer.  Coaches  or  pack  horses  carry  the  mail  from  Marrt“ 
(South  Australia)  to  Boulin  (Queensland)  every  fortnight;  while  one 
of  the  most  isolated  services  is  by  pack  horse  every  month  frftm 
('amooweal  to  Borroloola  (on  the  Gulf  of  Carpentaria),  whence  one 
^  can  reach  Katherine  every  six  w’eeks. 

I  As  regards  the  rest  of  Australia,  the  motor  car  is  ubiquitous 

(except  in  the  totally  unoccupied  districts;  but  the  main  lines  of  regular 
communication  in  the  sparselands  are  fairly  thoroughly  covered  in 
the  map  herewith. 

I 


laide  is  reached  in  the  same  time.  A  return  is  made  on  Monday  and 
Tuesday.  The  service  is  weekly. 

The  remaining  imjxirtant  routes  usually  follow  telegraph  lines. 
Thus  the  Overland  Telegraph  from  Oodnadatta  to  Katherine  (com¬ 
pleted  in  1872)  indicates  the  route  of  the  mail  which  reaches  Alice 
Springs  from  the  south  each  fortnight,  and  from  the  north  every  six 
weeks.  A  motor  car  runs  weekly  from  Meekatharra  to  Marble  Bar 
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Hahitahii.ity  of  Australia 

Settlement  in  the  future  must  spread  out  normally  from  present- 
day  settlement.  No  marked  change  can  he  expected  in  view  of  the 
fact  that  i>opulation  in  the  sparselands  has  l)een  stagnant  for  a  quarter 
of  a  century,  except  in  a  few  mining  towns.  Thus  it  seems  to  the 
writer  (piite  jiossihle  to  draft  a  map  of  land  values  to  show  the 
regions  that  will  lK*st  repay  outlay  of  public  moneys.  A  tentative 
effort  is  given  in  Figure 

It  is  instructive  to  compare  this  map  with  the  rainfall  map  (Fig. 
q).  Agriculture  is  confined  to  the  uniform  rain  regions  and  to  rain 
regions  where  the  reliable  winter  rain  and  low  evaporation  make 
wheat  growing  jjossible.  The  gfKxl  pastoral  region  is  found  in  the 
wetter  iM)rtion  of  rain  region  6  and  in  the  drier  portions  of  the  uni¬ 
form-rain  regions  and  of  rain  region  5.  From  this  it  follows  that  season 
of  rain  and  even  reliability  of  rain  are  not  vital  as  regards  stock  pro¬ 
vided  the  total  amount  is  sufficient.  This  sufficiency’  amounts  to 
alM)ut  16  inches  on  the  north  and  alM)ut  q  inches  in  the  south  of  the 
continent.  W  hen  one  realizes  that  in  Australia  stock  thrive  on  natural 
hay'  (that  is  dead  grasses  still  r(H)ted  to  the  ground)  and  on  top  feed 
(mulga,  etc.),  it  is  natural  for  considerable  variations  in  rainfall  to 
l)e  successfully  withstood. 

.As  regards  the  settlement  regions  lal)eled  “sparse  stock”  and 
“uninhabited,"  rainfall  is  only  one  of  the  major  factors.  For  in¬ 
stance,  the  coastal  portion  of  the  worst  rainfall  region  (7)  carries  a 
small  numl)er  of  sheep  and  cattle.  This  should  not  surprise  us, 
for  the  natural  habitat  of  such  sttxk  is  precisely  the  steppe  country 
Ixiunding  the  deserts  of  the  Old  World.  In  a  wild  state  in  years 
of  g(KHl  rainfall  the  stcx'k  graze  farther  into  the  dry  areas;  in  years 
of  drought  many  die;  but  the  rest  survive  by  moving  away  from 
the  desert.  W’e  are  told  that  the  Saharan  desert  supports  millions  of 
st(X'k. 

The  determining  factor  in  Australia  in  this  region  is  geological  or 
at  any’  rate  edaphic.  It  is  possible  to  graze  stock  almost  everywhere, 
even  near  Lake  Kyre  (where  only  four  inches  of  rain  falls),  provided 
that  the  country  is  not  covered  with  sand  ridges.  In  the  latter  the 
vegetation  and  water  supply  are  too  scanty’  for  profitable  occupation 
under  present  conditions.  Hence  we  see  that  the  great  western  desert 
area  is  lK)unded  on  the  east  and  west  sides  by’  lines  which  run  across 
all  the  dominant  rainfall  isopleths.  But  it  seems  probable  that  the 
northern  and  southern  lx)undaries  are  controlled  by  rainfall.  Ap¬ 
parently’  16  inches  of  summer  rainfall,  with  an  evaporation  of  alx)ut 
no  inches  (as  in  the  north),  gives  a  pastoral  environment  about 
e(juivalent  to  8  inches  of  winter  rainfall  and  alxiut  70  inches  of  evapo¬ 
ration  in  the  south.  Possibly  the  writer’s  suggestion  is  somewhat 
speculative,  but  it  looks  as  if  five  inches  of  evaporation  would  nullify 
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from  an  economic  viewi>oint  about  one  inch  of  rainfall  in  this  central 
arid  region. 

No  doubt  s<mie  day  the  half-million  square  miles  of  our  deserts 
will  support  some  stcK'k.  But  the  deserts  are  greatly  inferior  to  the 
-parselands  and  by  analogy  are  never  likely  to  support  one  {x*r  cent 
of  Australia’s  total  stock.  For  the  same  reason  it  seems  probable 
that  the  human  population  in  this  central  area  will  never  In?  aught 
but  negligible. 

(lENEKAL  Survey  of  the  Krinoe  of  Settlement 

In  the  course  of  the  last  five  years  it  has  l)een  the  g(K)d  fortune 
of  the  writer  to  travel,  on  one  occasion  or  another,  almost  all  through 
the  regions  of  negligible  population,  from  Roebuck  Plains  near  Broome 
in  the  Kimberleys  (Western  Australia)  via  Kalgor)rIie  (Western 
.\ustralia).  Lake  F!yre  (South  Australia),  Broken  Hill  (New  South 
Wales),  Angled(K)l  (New  South  Wales),  and  then  via  Rockhampton 
along  to  the  northwest  of  Queensland  through  Winton  and  Cam(x)weal 
(Queensland)  to  Avon  Downs  in  the  Northern  Territory. 

.A  brief  account  of  the  geographical  features  met  with  on  such  a 
journey  will  enable  the  reader  to  appreciate  the  conditions  in  “empty 
Australia”  that  have  retarded  settlement  on  the  frontiers. 

SOUTH  KIMHERLEY 

The  region  around  Brcmme  consists  of  low  sandy  plains  with  a 
rather  erratic  rainfall  of  20  inches,  falling  wholly  in  summer.  The 
average  temperature  is  alK)ut  80°  F.  The  vegetation  is  rather  sparse 
owing  to  the  dry  winter,  but  some  tropical  trees,  for  example  the 
baobab  and  pandanus,  are  found  in  favorable  localities.  The  charac¬ 
teristic  covering  is  pindiin,  a  scattered,  o[x*n  forest  of  acacias,  Bniihinia 
(family  Leguminosa*),  cajuput  (family  Myrtacea),  and  bl(KKl- 
wikkI.  These  trees  grow  alx)ut  20  feet  high.  Some  of  the  wattles 
{Acacia)  and  the  jrkIs  of  the  Bauhinia  constitute  gotKl  “top  feed” 
which  lasts  through  drought.  In  gcKxl  seasons  there  is  a  considerable 
amount  of  grass  and  herbs,  which  Ixcome  much  more  extensive  in 
the  great  plains  of  the  Fitzroy  River.  This  is  excellent  cattle  country 
but  is  rather  too  hot  for  sheep.  There  is  no  agriculture,  and  the  town 
of  Broome  (with  70  per  cent  colored  Asiatic  population)  depends 
almost  wholly  on  pearling.  The  Fitzroy  River  flows  most  of  the 
year.  Elsewhere  it  is  not  difficult  to  obtain  water  from  shallow  wells 
by  windmills  or  pumps. 

DESERT  OUTLET 

The  Desert  Outlet  region  is  characterized  by  an  erratic  summer  rain¬ 
fall  of  1 5  inches.  Although  not  the  driest  coast  in  Australia,  this  stretch 
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of  .VK)  miles  is  {x-rhaps  the  least  attractive.  Here  the  constant  south¬ 
east  trade  winds  blow  the  sands  of  the  sand  ridge  desert  into  the 
ocean,  just  as  is  the  case  to  the  west  of  the  Sahara.  The  writer  made 
the  journey  by  airplane,  whence  he  had  an  excellent  view  of  the 
streaks  of  yellow  and  red  dust  extending  for  miles  over  the  waters  of 
the  ix*arling  grounds.  It  seems  |>ossible  that  the  shallowness  of  the  sea 
is  in  large  part  due  to  this  secular  filling.  Only  a  fringe  of  country  a 
few  miles  wide  is  (X'cupied  at  Wallal  by  cattle  stations,  and  there  is 
no  other  settler  for  a  thousiind  miles  to  the  southeast  until  the  Over¬ 
land  Telegraph  is  reached  at  Barrow  ('reek.  The  tem|x*rature  here 
is  excessive.  At  Marble  Bar,  just  to  the  south,  the  thermometer  has 
lx*en  known  to  rise  daily  alK)ve  i  io°  (on  an  average)  for  three  and  a 
half  months,  (iovernment  wells  are  sunk  on  the  sttx'k  route  along 
the  coast.  Klsewhere  there  is  no  settlement. 


PILH.XKRA 

The  lK)undary  of  settlement  is  the  great  rabbit-pr<K)f  fence  which 
runs  southward  from  Condon  to  the  .-Xustralian  Bight  a  thousand 
miles  away.  It  is  regularly  patrolled  to  keep  the  rabbits  from  entering 
the  pastoral  areas  to  the  west.  As  far  as  I  could  ascertain  it  is  not  of 
very  much  use,  for  the  rabbits  have  passed  through;  and  in  the  huge 
cattle  stations  nearer  the  coast  there  are  practically  no  subdivision 
fences  to  isolate  them.  The  I)e  (irey  River  flows  only  at  long  intervals. 
One  of  its  tributaries  had  not  run  for  nine  years  at  the  time  of  my 
visit.  To  these  valleys  the  term  “wadi”  might  well  lie  applied, 
(iround  water  at  50  feet  or  so  is  not  difficult  to  obtain.  Much  of  the 
country  is  covered  with  nx'k  waste  interspersed  with  spinifex  tusscx'ks 
(Triodin),  up  to  ten  feet  across  and  a  great  standby  for  sheep  in 
drought.  Pigweed,  vetch,  and  other  herbs  flourish  after  rains,  but 
grass  is  rare.  The  country  is  ranged  by  sheep  on  stations  containing 
alM)ut  2oo,(xx)  acres  each. 

THE  SAND  RIDGE  DESERT 

The  writer  entered  the  western  margin  of  this  huge  terrain  near 
Jigalong,  an  outpost  settlement  in  central  Western  Australia.  It  is 
remarkably  level,  the  surface  rarely  varying  much  from  I2(X)  feet 
above  the  sea.  Here  were  low'  sand  ridges,  fixed  by  a  vegetation  con¬ 
sisting  of  spinifex,  mulga,  Eremophila,  and  small  eucalypts.  It  differed 
rather  in  degree  than  in  kind  from  the  occupied  areas  to  the  west, 
but  the  feed  was  much  poorer  and  the  water  supply  most  precarious. 
So  far  the  sand  ridges  have  lx?en  recognized  as  bounding  the  territory 
which  is  capable  of  even  sparse  pastoral  occupation.  The  rainfall 
of  this  huge  tract  varies  from  8  inches  in  the  south  to  17  inches  in 
the  north.  The  evaporation  is  over  100  inches. 
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THE  MURCHISON  REC.ION 

This  area  is  of  a  late  mature  topography,  at  an  elevation  of  about 
1 2(K)  feet.  Mulga  is  almost  universally  distributed;  and  ground  water 
can  often  In*  obtained  about  50  feet  down.  little  spinifex  is  prestmt 
in  the  sandy  areas,  while  saltbush  {Atriplex,  etc.)  is  a  useful  fodder 
in  places.  But  the  cattle  in  dry  seasons  subsist  almost  wholly  on  the 
nuilga  top  feed.  The  rainfall  is  very  low  and  unreliable,  l)eing  only 
about  8  inches  at  Meekatharra.  Rain  falls  partly  in  winter,  partly  in 
-ummer.  Rock  waste  is  common,  but  sand  ridges  are  practically 
absent  .Almost  all  the  available  land  is  now  held  in  pastoral  leases, 
and  the  great  stcK'k  route  from  the  north  reaches  the  end  of  Aus¬ 
tralia’s  connected  railways  at  Meekatharra.  Cattle  are  grazed  in  the 
northern,  and  sheep  in  the  southern  portions  of  this  region. 

SWANLANI) 

.\s  soon  as  the  10-inch  line  is  approached  to  the  southwest  a  much 
denser  vegetation  develops.  (Mose-set  mulgas  and  heathlike  shrubs  are 
intersfx'rsed  with  eucalypts  thirty  feet  high.  This  growth  is  rendered 
|)ossible  by  the  unusually  reliable  winter  rains  of  this  corner  of  Aus¬ 
tralia.  We  touch  here  the  edge  of  the  agricultural  belt.  Wheat  is 
sown  on  the  fringe  and  occasionally  the  rain  is  sufficient  to  enable 
the  wheat  to  rijxm.  Often,  however,  it  is  cut  for  green  fodder.  .At 
II  inches  (near  Burracoppin)  wheat  is  grown  successfully,  so  that 
hereabouts  at  the  lo-inch  line  one  passes  rapidly  from  a  sparse 
pastoral  region  to  one  capable  of  fairly  close  settlement.  The  wetter 
portions  of  Swanland  (10  to  40  inches)  are  excellent  farm  lands  in 
general. 

WESTERN  AUSTRALIA  (iOI.I)  FIELDS 

The  physical  controls  here  resemble  those  on  the  borders  of  the 
two  preceding  regions,  with  similar  results  as  regards  vegetation. 
The  rainfall  is  under  10  inches  but  more  reliable.  On  the  other 
hand  the  ground  water  is  often  saline,  and  there  is  very  little  pastoral 
fK'cupation  along  the  Transcontinental  Railway  at  present.  It  would 
seem  to  have  a  future  as  a  sheep  region  when  the  lack  of  ground 
water  and  the  dingo  pest  are  overcome.  .A  noteworthy  feature  of 
settlement  is  the  dismantling  of  the  large  town  of  Coolgardie  with 
the  closing  of  the  mines.  Kalgoorlie-Boulder  is  still  a  flourishing  town 
of  ib,(xx)  people,  watered  by  the  33-inch  pipe  line  from  the  coast. 

NULI.ARHOR 

Here  is  a  region  with  a  reliable  lo-inch  rainfall,  a  g(X)d  climate, 
and  a  fair  saltbush  cover  readily  eaten  by  stock.  A'et  there  is  prac¬ 
tically  no  pastoral  cxcupation  because  the  surface  consists  of  porous 
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limestone,  which  renders  it  almost  impossible  to  conserve  water  for 
stfK'k.  There  is  an  artesian  supply,  which  is,  however,  t(K)  saline  for 
use  in  larjje  areas  of  this  treeless  [)lain.  The  southeastern  limit  of 
the  jjreat  siind  rid^e  desert  extends  toOohlea  from  Wallal  and  Jigalong 
where  we  noted  it  on  the  northwest.  It  is  crossed  by  the  Transc'onti- 
nental  Railway. 


LAKE  EYRE 

This  is  a  lowland  rejjion  in  which  an  area  of  some  70  by  120 
miles,  includinj>;  the  lake  lied  and  part  of  the  railway,  is  1h*1ow  sea 
level.  For  some  2(k>  miles  to  the  south  of  Lake  Lyre,  itself  a  jjreat 
expanse  of  salty  mud,  there  are  many  other  pUiyas,  or  salt  lakes. 
The  erratic  rainfall  varies  from  4  inches  to  8  inches  a  year,  falling 
chieriy  in  the  winter.  Mulga  and  saltbush  grow  abundantly  on  the 
wetter  margins,  and  fK'casionally  large  swamps  supfjort  a  number 
of  cattle.  Hut  the  drier  region  (under  6  inches)  is  largely  covered  with 
sheet  waste  of  |H*bbles,  gibl)ers,  showing  “desert  varnish.”  Sparse 
sidtbush  exists,  but  no  trees  except  the  eucalypts  along  the  dry  creek 
lK*ds.  The  frontier  “station”  (ranch)  here  is  (Vown  Hill,”  comprising 
25fM)  square  miles.  Huge  *)eds  of  gypsum  (K'cur  in  the  ranges,  and 
this  siilt  is  present  in  the  soils  in  large  amounts.  Vet  nature,  in 
comjK'nsation,  has  furnished  an  underground  supply  in  the  form  of 
the  (ireat  Artesian  Hasin  reaching  from  Fastern  (Queensland  almost 
to  C'rown  Hill.  The  natural  outlets  form  “mf)und  springs”  all  along 
the  railway  line  from  Marree  to  (kwlnadatta.  The  country  is  sparsely 
taken  up  for  cattle,  dingoes  having  recently  ruined  the  former  sheep 
industry  herealxuits. 

BROKEN  HILL  REGION 

Here  a  recent  buckling  of  the  crust  has  raised  an  earth  bl(K'k 
about  KKM)  feet  alMue  sea  level,  constituting  the  Barrier  Ranges. 
The  rainfall  is  alxiut  q  inches  and  is  erratic  though  fairly  uniform  as 
regards  season.  Saltbush  is  perhaps  the  dominant  cover  in  the  west, 
forming  g(KKl  feed  for  stwk.  In  this  region  also  the  dingoes  kill  the 
lambs,  and  this  is  responsible  for  a  temporary  change-over  from  sheep 
to  cattle.  Mulga  is  the  chief  tree,  and  asstx'iated  with  it  are  smaller 
trees  such  as  Eremophila,  Ftisanus,  Myoporum,  etc.  Close-set  mallee 
stTub  {Eucalyptus  dumosa)  is  common  in  the  south,  where  the  rain 
falls  more  largely  in  winter.  This  scrub,  south  of  the  Murray  River, 
j  tends  to  give  place  to  wheat  where  there  is  a  rainfall  of  1 1  or  12  inches. 

I’  Many  bushes,  such  as  burrawang,  kurrajong,  “rosebush,”  etc.,  are 

n  useful  for  bxlder  in  the  wetter  12-inch  pxirtion  east  of  the  Darling 

River.  Here  also  the  eucalypts  {E.  populifolia)  replace  the  acacias. 

j  >■  Sec  the  photograph  in  Grogr.  Rn.,  Vol.  8.  I9ig,  p.  294.  Fig.  4. 
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riG.  lo — Coward  Springs  at  the  southwest  corner  of  Lake  Eyre.  The  water  is  waste  from  a  natural 
mound  spring  whose  mound  is  30  feet  high.  In  the  background  is  a  (Pleistocene?)  fossil  mound  spring 
200  feet  high,  indicating  a  great  diminution  in  the  outflow  of  artesian  water. 

Fig.  II — Coward  Springs  Depot,  showing  the  fortnightly  train  proceeding  north  to  Dodnadatta. 
The  railway  has  been  built  for  over  30  years,  but  practically  no  settlement  has  resulted. 

Fig.  12 — Emu  Creek,  60  miles  southwest  of  Lake  Eyre  (S.  A.).  V’ery  poor  “gibber”  country  with 
a  rainfall  of  5  inches  a  year.  Note  the  eucalypts  in  the  dry  creek  lied  and  the  mesas  of  “ desert  sand¬ 
stone"  in  the  background. 
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The  Darlinjj  River  is  intermittent  and  of  late  years  has  ceased  flowing 
for  iR  months  at  a  time.  The  writer  has  shown  a  remarkable  correla¬ 
tion  between  the  drought  years  at  Bourke  and  the  sun-spot  cycle, 
which  |K*rhaps  explains  the  increasing  aridity  here  since  1H75.'- 

HARWON  RKdIOX 

riiis  is  largely  an  area  of  black-soil  plains  about  400  feet  above  sea 
level  in  which  the  larger  rivers  of  f’leisto<'ene  times  deposited  a  deep  rich 
alluvium.  It  is  clothed  with  an  ojKm  eucalypt  forest  which  contains 
other  interesting  forms  such  as  the  native  orange  and  leopardwood 
{Flindersia).  The  latter  is  allied  to  the  teaks  and  seems  to  have  spread 
west  during  the  wetter  Pleistocene  conditions  and  to  have  adapted 
itself  to  the  succeeding  desiccation.  The  country  is  almost  wholly 
devoted  to  merino  sheep;  and  the  artesian  water  has  l)een  led  from 
the  bores  by  radiating  drains  in  order  to  water  paddocks  20  or  30 
miles  away.  The  rainfall  is  15  or  20  inches,  but  the  increased  evaiK)ra- 
tion  and  the  absence  of  winter  rains  restricts  the  eastern  agricultural 
lK*lt,  which  does  not  enter  this  district. 

GRKtiORY  RKGIOX 

This  is  a  region  of  alK)ut  6(K)  feet  elevation  crossed  by  the  broad, 
usually  dry,  channel  of  the  Barcoo  and  Diamantina  Rivers.  The 
rainfall  is  very  erratic  and  is  from  8  to  15  inches,  falling  chiefly  in 
summer.  Saltbush  now  gives  place  to  various  grasses,  such  as  blue 
grass  (Andropo^on),  with  much  Mitchell  grass  {AstrebUi)  in  the  north. 
The  grassy  plains  are  crossed  by  l)elts  of  various  species  of  acacia, 
esjx'cially  in  the  wetter  hollows.  Kucalypts  and  other  Myrtace* 
are  relatively  rare.  In  the  wetter  east,  the  border  of  which  is  the  only 
part  traversed  by  the  writer,  the  acacia  thickets  (scrubs)  become 
denser  and  wider.  Here  brigalow  {Acacia  fiarpophylla),  growing  15  to 
20  feet  high,  is  perhaps  the  commonest.  Sheep  are  grazed  extensively, 
and  the  value  of  the  artesian  water  cannot  l)e  overestimated.  Several 
lM)res  are  over  5(kx)  feet  deep  and  have  a  flow'  of  more  than  3,(K)o,ooo 
gallons  daily. 


HARKl.Y  REGIOX 

This  is  usually  termed  a  table-land  but  is  indistinguishable  from 
the  general  fXMieplain  at  900  feet  elevation  except  where  its  northern 
starp  drops  to  the  Gulf  of  Car|x*ntaria.  The  rainfall  varies  from  10 
to  20  inches  per  year,  falling  wholly  in  summer.  In  the  east  a  some¬ 
what  ruggetl  inlier  of  ancient  nxks  includes  the  Cloncurry  mineral 
fields.  Here  the  arenaceous  rocks  are  sparsely  covered  with  spinifex, 

» Griffith  Taylor;  Geography  aiul  Australian  National  Problems.  Auslralian  Assoc,  for  tke 
AJrancemrnl  of  Sri..  V'ol.  l6.  1923.  pp.  433-487:  reference  on  p.  444. 


Kig.  14 


Kig.  13 — Duchess,  a  small  miniiiK  town  in  Northwest  Queensland.  Note  the  grass-covered  rock 
floor  and  the  Inselberge.  probably  indicating  a  former  more  arid  cycle. 

Fig.  14 — .\von  Downs,  cattle  station  in  the  east  of  Northern  Territory  showing  the  Barkly  Table¬ 
land  pastoral  country.  The  bare  foreground  is  worn  by  traffic. 


Fig.  13 
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“snapping  Kum”  (Kucalyptus),  and  huge  termite  nests.  This  type 
of  country  is  of  little  use  for  stock  and  is  locally  termed  “desert” 
whatever  the  rainfall.  The  level  western  ixirtion  consists  of  prairies 
of  Mitchell  grass  and  clumps  of  small  trees  such  as  gidgee  {Acacia), 
whitew<K)d,  and  l)eefw(KKl  {Grevillea). 

On  the  edge  of  civilization  is  the  little  township  of  Trandanji. 
There  is  no  habitation  for  eleven  hundred  miles  to  the  west  until  we 
reach  W’allal  on  the  Indian  Ocean,  except  in  one  spot  at  Barrow 
(  reek  (s<)me  three  hundred  miles  away)  on  the  Overland  Telegraph. 
Trandanji  has  a  rainfall  of  to  or  1 1  inches,  which  is  very  low  for  such 
a  hot  locality.  It  lies  a  hundred  and  fifty  miles  on  the  hot  side  of  the 
Trojiic  of  ('apricorn,  and  its  average  temperature  is  75®.  It  consists 
of  a  large  hotel,  two  stores,  the  post  office,  and  half  a  dozen  houses. 
Its  raison  d'etre  is  that  it  lies  on  the  great  stock  route  from  the  North¬ 
ern  Territory  to  vSr)uth  Queensland,  New  South  Wales,  and  South 
Australia.  Water  is  obtained  by  wells  in  or  near  the  gravels  of  the 
intermittent  («eorgina  River. 

One  feature  of  great  interest  in  the  wetter  portions  of  this  district 
is  that  large  areas  are  apparently  covered  with  sheet  w’aste,  through 
which  springs  up  abundant  Mitchell  grass.  Moreover  the  region  near 
the  railway  terminus  at  Duchess  (Fig.  13)  has  also  the  characteristic 
apfx*arance  of  arid  erosion.  Insellxrge  of  quartzite  rise  sharply  out 
of  fiat  nx'k  fl(K)rs,  which  again  sup|X)rt  a  covering  of  grass  in  the 
sparse  soils.  The  writer  came  to  the  conclusion  that  these  features 
indicated  that  an  arid  cycle  of  erosion  has  given  place  to  the  normal 
cycle  within  a  relatively  recent  geological  period.  This  would  support" 
Penck’s  theory  of  the  shifting  desert  Ixlts. 

Water  is  obtained  by  wells  tme  or  two  hundred  feet  deep  in  many 
parts  of  the  table-land.  Future  settlement  is  almost  entirely  con¬ 
trolled  by  the  cost — £5(X)  to  £i(xx)  each — of  sinking  and  equipping 
such  wells.  \  well  will  water  a  radius  of  alK)ut  eight  miles  in  cattle 
country.  All  this  region  in  the  Territory  is  devoted  to  cattle:  the 
sheep  originally  stocked  have  l)een  sold  off  largely  l)ecause  of  the 
increase  in  lalxir  costs  and  the  difficulty  of  transporting  the  wool. 

VICTORIA  RIVKR  REGION 

This  region,  the  sole  area  in  these  marginal  lands  unvisited  by 
the  writer,  may  be  taken  to  include  the  liest  part  of  the  Northern 
Territory  except  that  discussed  alxive.  It  extends  from  Newcastle 
Waters  to  the  Kimlxrley  region  of  Western  Australia.  The  general 
level  is  alxiut  H(X)  feet,  and  the  region  is  marked  by  a  numlier  of  basins 
of  internal  drainage,  for  example  Lake  Wootls.  These  hollows  are 
not  salt  playas  but  at  times  are  filled  with  fresh  water.  They  support 
the  theor>-  of  decreasing  desiccation  in  the  north,  discussed  previously. 
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The  rainfall  is  20  to  25  inches  a  year,  all  falling  in  the  four  hottest 
months.  The  soils  are  rather  fKM)r  as  a  whole,  and  recent  surface 
formations  of  laterite,  travertine,  and  quartzite  are  abundant.  Lime¬ 
stones  and  basic  erupt ives,  however,  give  rise  to  some  large  areas  of 
l)etter  soil,  which  support  Mitchell  grass,  Bauhinia,  bluebush  {Kochia, 
etc.).  The  arenaceous  tracts  are  covered  with  spinifex  {Triodia) 
and  thickets  of  mulga,  etc.,  with  some  stunted  eucalypts.  The  sole 
industries  are  cattle  raising  and  some  unimportant  mining. 


Summary 

Nature  has  placed  Australia  precisely  where  the  trade  wind  arid 
areas  can  cx:cupy  the  largest  portion  of  its  surface.  I'nder  these  cir¬ 
cumstances  the  continent  must  always  be  largely  a  pastoral  region. 
The  following  statement**  sums  up  the  problem. 

.M)out  42  |>er  cent  of  Australia  is  arid',  of  which  20  ix*r  cent  of  the 
whole  is  almost  useless  for  stcxrk  and  22  {xr  cent  is  fair  pastoral  country 
e.xcept  in  drought  years.  AlK)Ut  34  per  cent  is  good  pastoral  country; 
alx)Ut  21  per  cent  is  fair  temperate  farming  country  (but  it  contains 
almost  all  the  rugged  mountain  areas),  13  per  cent  receiving  over  20 
inches  of  rain  and  8  per  cent  less  than  20  inches.  Alxiut  3  pxr  cent 
(in  tropical  Queensland)  is  suitable  for  tropical  agriculture  (excluding 
the  mountains). 

There  is  probably  nK)m  for  20  million  folk  in  the  east  and  south, 
engaged  in  agriculture  and  manufactures,  Ixfore  any  serious  con¬ 
gestion  can  arise.  Hence,  in  the  writer’s  opinion,  the  necessity  for 
settling  the  arid  and  tropical  sparselands  does  not  seem  to  lx  at  all 
urgent. 

“See  the  writer’*  "Australia  in  Its  Physioitraphic  and  Economic  Aspect*,”  4th  edit.,  Oxford, 
192s.  P.  263. 


OCEANIC  AND  CLIMATIC  PHENOMENA  ALONG 
THE  WEST  COAST  OF  SOUTH  AMERICA 
DURING  1925 


Robert  Cushman  Murphy 
Antrrtcan  Museum  of  Satural  History 

1''HL  winter  and  spring  of  i<)25  witnessed  a  remarkable  change 
in  the  customary  weather  of  the  arid  west  coast  of  South  Amer¬ 
ica.  In  one  part  of  the  coast  or  another  occurred  a  reverse 
flow  of  the  ocean  currents,  abnormally  high  temperatures  of  the  sea 
water,  and  torrential  rains.  The  destruction  of  marine  life  due  to 
the  warming  of  the  ocean  and,  more  particularly,  the  serious  eco¬ 
nomic  effects  of  rainfall  in  a  “rainless”  region  have  l)een  featured 
in  the  newspafx^rs  and  the  accounts  often  colored  by  fantastic 
interpretations. 

The  writer  was  in  Peru  and  Ecuador  from  Decemlier  8,  1924,  until 
March  12,  1925,  on  behalf  of  the  American  Museum  of  Natural 
Histor>\  From  the  early  part  of  January  until  the  end  of  this  period 
he  was  engaged,  with  the  assistance  of  Mr.  \’an  C'ampen  Heilner,  in 
a  continuation  of  the  marine  zoological  work  hitherto  reported  upon 
in  the  Geographical  Review.  The  purpose  of  this  article  is  to  consider 
the  events  of  an  extraordinary  season  in  the  light  of  observations  made 
in  the  field  and  to  correlate  these  with  such  data  as  we  could  gather 
from  many  sources,  principally  through  the  kindness  of  friends  in 
South  America.* 


The  Normal  Phenomena 

The  normal  climate  and  hydrography  of  the  central  zone  on  the 
Pacific  coast  of  South  America  are  now  well  known,  at  least  in  out¬ 
line.  Along  the  shore  line  extending  from  the  outer  parts  of  the 
Gulf  of  Guayaquil  southward  to  the  vicinity  of  Valparaiso,  Chile, 
the  prevailing  winds  are  southerly,  the  inshore  waters  of  the  north- 

>  The  writer  is  indebted  to  the  following  persons  for  assistance  in  the  field  or  subsequent  inform.'i- 
tion:  Mr.  Bruce  Dunlop,  manager  of  the  station  of  the  International  Petroleum  Co.,  Ltd.,  at  Talara. 
for  the  use  of  launches  and  many  other  facilities;  Messrs.  L.  M.  Stone.  William  Light,  J.  L.  Stauft. 
and  A.  A.  Olsson,  of  the  same  organization,  for  similar  cooperation  and  for  temperature  data  covering 
two  years;  the  Hon.  Miles  Poindexter.  U.  S.  Ambassador  to  Peru,  for  new  meteorological  information 
compiled  from  many  sources,  and  Miss  Harriett  Meek,  of  the  Embassy  staff,  for  transcribing  the 
same;  Mr.  G.  S.  Dexter,  captain  of  the  Grace  liner  Santa  Luisa;  Mr.  C.  N.  Griffis,  editor  of  the  West 
Coast  Leader,  Lima;  Col.  E.  Lester  Jones,  director,  and  Commander  G.  T.  Rude,  of  the  U.  S.  Coast 
and  Geodetic  Survey;  Capt.  F.  B.  Bassett,  hydrographer  of  the  U.  S.  Navy,  and  several  of  his  asso¬ 
ciates  in  the  Hydrographic  Office:  Dr.  C.  F.  Marvin,  chief  of  the  U.  S.  Weather  Bureau;  and  various 
others,  some  of  whose  names  are  mentioned  in  the  following  pages. 
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ward-flowing  Humlxjldt  Current  are  remarkably  c(K)1  and  unvarying, 
and  the  seaward  sloi)es  of  the  mountains  as  well  as  the  littoral  wean 
for  more  than  a  hundred  miles  from  shore  are,  in  the  ordinary  sense 
of  the  word,  rainless.  As  a  corollary  of 
these  conditions,  the  terrestrial  biota  is 
relatively  ixxtr,  while  marine  life  is  lx)th 
e.vtraordinarily  rich  and  delicately  adjusted 
to  the  environment.  Many  aspects  of 
the  region  have  iK'en  discussed,  with  full 
citation  of  earlier  authorities,  by  Bowman, 

Jefferson,  and  Murphy.*  The  writer’s  for¬ 
mer  paper  in  the  Geographical  Rex'ieu'  is,  in¬ 
deed,  the  basis  of  the  present  contribution. 

The  ('ountercurrent  and  Ocean 

T E M  PE R ATU R E  RELATIONS 

El  yiho,  the  warm  countercurrent,  is  a 
well  known  phenomenon  in  northern  Peru¬ 
vian  waters,  commonly  appearing  about 
Christmas  time  and  flowing  srtuthward. 

The  more  or  less  annual  effects  of  the 
countercurrent  are,  as  a  rule,  observable 
only  in  northernmost  IVru.  During  a 
longer  cycle,  traditionally  believed  to  lie 
seven  years,  but  less  evident  recently  than 
in  former  times,  its  manifestations  are  more 
pronounced  and  extensive.  \t  still  longer 
intervals,  representing  in  the  present  in¬ 
stance  a  rhythm  of  thirty-four  years,  El 
Nitio  and  its  ass<x'iated  phenomena  attain 
their  maximum  expression.  The  combined 
effects  during  the  early  months  of  1925 
were  far  greater  than  those  of  any  season 
since  1891  and  probably  greater  than  in 
any  year  of  record.  Many  recorded  flata 
give  the  norm  of  the  sea  water  temperature  of  the  north  I'eruvian 
coast.  Observations  made  from  the  S.  S.  Utah  on  the  direct  course 
from  Ballx)a  to  C'allao  in  Deceml)er,  1924,  may  serve  as  an  especially 
pertinent  example  l)ecause  of  their  closeness  to  the  time  of  the  oceanic 
transformation.  .\t  one-half  a  degree  north  of  the  equator,  on  Decem- 

*  Isaiah  Bowman:  The  Andes  of  Southern  Peru.  New  York.  1916  (especially  pp.  143-145)- 

Mark  Jefferson:  The  Rainfall  of  Chile.  Amer.  Gtogr.  Soe.  Research  Ser.  No.  7,  1921.  PP-  i-.ta. 

R.  C.  Murphy:  The  Oceanography  of  the  Peruvian  Littoral,  Geogr.  Ret.,  Vol.  13,  1923,  pp.  64-85. 

R.  C.  Murphy:  Bird  Islands  of  Peru.  New  York,  1925. 

See  also  A.  G.  Ogilvie:  Geography  of  the  Central  .■\ndes.  .Amer.  Geogr.  Soc.  Map  of  Hispanic 
America  Publ.  No.  1,  1922. 


Kn;.  1 — Sketch  map  of  j>art  of 
the  coast  of  Ecuador  and  Peru 
showing  localities  mentioned  in  the 
text.  The  dotted  line  is  the  divide 
of  the  Western  Cordillera. 


28 


THK  (;K()(;KAI*HIC'AL  kkvihw 


Ikt  3,  the  temjxrature  observed  from  the  Utah  was  jt)®  F.  In  latitude 
3°  S.  it  had  dropijed  to  76®  F. ;  off  C'a{x*  Blanco  the  upwelling  water 
of  the  HumlK)ldt  C'urrent  had  lowered  it  to  66®  F.,  a  figure  which  in 
turn  gave  way  to  64®  F.  in  latitude  9®  S.,  on  Decemlxr  5. 

During  the  first  two  weeks  of  January,  1925,  conditions  wen 
normal  along  the  whole  coast  of  Peru.  The  countercurrent  from  the 
north  reached  the  latitude  of  Talara,  5®  43'  S.  alK)ut  January’  18, 
H)25,  as  first  shown  by  a  sudden  rise  in  temperature  of  the  surface  of 
the  <K'ean.*  During  a  ten-day  peri(Kl  the  general  increase  amounted 
to  about  12®  F.,  the  thermometer  standing  at  77®-78®  F.  on  January 
27.  On  January  21  the  countercurrent  was  measured  instrumentally 
as  it  ran  strongly  past  Point  Parinas.^  On  January  19  the  first  spatter 
of  rain  reached  the  coast  at  Talara,  and  on  January  27  the  rainy 
|H*ri(Kl  may  lx  said  definitely  to  have  Ixgun.  The  precipitation  was 
not  of  the  shower  type  but  was  fairly  heavy  and  continuous. 

By  the  second  week  of  March  the  current  produced  such  unheard- 
of  surface  temjxratures  as  80®  F.  in  the  harlM)r  of  Callao  (Tables  II 
and  III),  79“  F.  near  MoIIendo,  and  70®  F.  at  or  near  the  ports  of 
Antofagasta  and  X’alparaiso.^  The  accompanying  tables  (I-V'II)*  give 
an  idea  of  the  extent  of  the  change.  Comparison  should  lx  made 
with  data  for  normal  peri(Kls  such  as  are  given  by  Coker^  and  by 
the  writer  in  his  earlier  paper  in  the  Geographical  Revieu'. 

By  the  middle  of  April  a  return  to  normal,  first  evident  along  the 
southerly  part  of  the  coast,  was  well  under  way.  a  pnxess  which  was 
completed  during  May.  Recording  thermometer  charts  indicate  a 
decrease  of  6®  F.  in  the  weekly  maxima  of  the  water  of  Talara  harlxr 
during  the  month  ending  May  23.  Captain  G.  S.  Dexter  of  the 
Santa  Luisa  reported  temperatures  of  68®  at  Callao  and  66®  at  Pisco 
at  the  end  of  April.  Writing  on  May  26  at  the  conclusion  of  a  v’oyage 
to  Chile  he  further  states  that: 

“The  Humboldt  Current  is  gradually  getting  back  to  normal. 
Off  the  headlands  we  found  the  water  quite  cool  again,  and  w’e  met 
considerable  northward  setting  current.” 


'  A  detailed  account  of  the  appearance  of  the  countercurrent  at  Point  Pariflas.  together  with  the 
advent  of  northerly  winds  and  of  premonitory  signs  of  rain  which  descended  very  gradually  from 
higher  levels  to  the  coast,  has  been  given  by  the  author  in  "Equatorial  Vignettes,”  Salural  History, 
V'ol.  25.  192s.  pp.  4JI-449.  See  also  the  table  of  temperatures  of  both  air  and  sea  obtained  by  Mr. 
Heilner  and  the  writer  in  the  Monthly  U’ealhfr  Rn.,  Vol.  S3,  192s.  p.  1 16. 

*  The  instruments  employed  during  the  field  work  were  the  same  as  those  described  in  the  Geogr. 
Ret.  of  January-,  1923,  except  tliat  the  current  meter  was  replaced  by  an  adaptation  of  the  chip  log 
recently  devised  by  the  U.  S.  Coast  and  Geodetic  Survey.  This  proved  both  simpler  and  more  ac¬ 
curate  than  the  meter.  The  hydrometers  used  for  density  determinations  were  likewise  8upplie<l 
by  the  Survey. 

*  See  the  table  of  temperatures  recorded  by  the  Santa  Luisa  (Captain  G.  S.  Dexter),  March  6-27. 
published  in  the  appendix  to  Mr.  F.  C.  Walcott's  paper  ".\n  Expedition  to  the  Laguna  Colorada. 
Southern  Bolivia:  With  a  Note  on  the  Recent  Occurrence  of  El  Nifto,”  Geogr.  Rev.,  Vol.  15,  igiS. 
PP-  345-366. 

*  Data  chiefly  from  the  files  of  the  U.  S.  Hydrographic  Office. 

’  R.  E.  Coker:  Ocean  Temperatures  Off  the  Coast  of  Peru.  Geogr.  Ret.,  Vol.  5.  I9t8,  pp.  127- 
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C(X)ler  water  off  the 
headlands  is  always  an  in- 
.lication  of  upwelling.  The 
low  temperatures  of  the 
Humboldt  Current  near 
shore  are  due  to  this  cause. 
As  a  i)oint  of  importance 
regarding  Tables  I-VII,  it 
should  l)e  emphasized  that 
the  routes  of  all  the  vessels 
cited  lie  within  this  zone  of 
coastal  upwelling.  The 
high  temperatures  imply, 
therefore,  a  truly  excep¬ 
tional  state  of  the  littoral 
waters;  they  have  no  rela¬ 
tion  to  conditions  in  the 
outlying  Pacific  where,  at 
fifty  or  more  nautical  miles 
from  shore,  warm  surface 
temperatures  obtain 
throughout  the  year. 

.Several  of  the  tables  (I  I, 
11I,V1,\’II)  indicate  that 
during  the  flow  of  El  Nino 
the  surface  water  along  the 
steamship  lanes  l^etween 
Panama  and  the  Gulf  of 
(iuayaquil  was  slightly 
though  uniformly  cooler 
than  that  farther  south. 
This  circumstance  is  the 
opposite  of  what  might  l)e 
expected,  but  it  was  con¬ 
firmed  by  observations 
made  by  Mr.  Heilner  and 
the  writer  in  the  equatorial 
region  to  the  northward  of 
Cape  San  Lorenzo,  Ecua¬ 
dor.  It  is  interesting  as 
suggesting  the  actual 
source  of  the  warm  water 
which  bathed  the  Peruvian 
coast.  In  the  southern 
hemisphere,  northerly 


Table  I — Canadian  S.S.  “  Calgarolite.”  Bm'ND 
Toward  .\rica.  Jan..  1925 


Date 

Position 

Lot.  Long.  ^ 

Te.mperatire 

Jan.  29 

10°  49' s. 

78°4o'\V. 

75°  F. 

> 

ii®J2'S. 

78°  09'  W. 

74° 

> 

72°  50'  \v. 

74° 

> 

1  Arrived  at  Arica 

71° 

Table  II — .American  S.S.  "Santa  Elisa.” 
.Antofagasta  to  Balboa.  March.  1925 


Port  of  Call 

i 

E 

E 

c  E 

E 

K 

(Q 

Jj  a 

c. 

«  1 

00 

March 


8  Iquique  .... 

1 

1 

1 

1 

64 

•Arica . 

68*; 

9  Mollendo  .... 

72 

78 

78 

72 

64 

10  Pisco . 

66 

67 

70 

72 

74 

76 

II  Callao . 

80 

1 2  Salaverry  .... 

82 

82 

82 

82 

82 

82.5 

13  Talara . 

74 

82 

83 

80 

1 

Off  (Julf  of  Guayaquil 

82 

14  Off  Point  Santa  Elena 

82.5 

West  of  La  Plata  Island 

82 

90  m.  N.  of  La  Plata  1 . 

76 

♦Boldface  figures  are  temperature  readings  taken  at  or 
near  the  port  of  call. 


Table  III — Canadian  S.S.  " Montrolite,” 
Ci'BA  TO  Talara  and  Callao.  March,  1925 


Date 

Position 

Lat.  Long. 

Temperature 

March  9 

6°  07'  N. 

79°S3'W. 

73°  F. 

4°  53'  N. 

8o°i5'VV. 

73° 

**  10 

2°42'N. 

80“  25'  W. 

74° 

i°37'N. 

80®  27'  vv. 

77° 

0°  26'  N. 

80®  43'  vv. 

79° 

“  I  I 

IBIS'S. 

81®  14' vv. 

79° 

2®  40'  S. 

81®  17'VV. 

80° 

Talara  Harbor 

*  80° 

"  13 

5°  *9'  S. 

81®  19' vv. 

i  81® 

6®52'S. 

8o®37'VV. 

80® 

"  14 

8°  48'  S. 

79°  20'  VV. 

81® 

IS 

1  t'allao  Bay 

80® 

Midnight 
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Tabi.k  I\' — Jai’ankse  S.S.  "Atlantic  Maru,” 
Rai.hoa  to  Chilean  Ports,  Marih,  igj.s* 


Date 

Position 

Lat. 

TeMPERATI  RE 

March  g 

0“  JS'  N'. 

76°  F. 

"  10 

i»  is'  S. 

78° 

“  I  I 

6“  jo'  .S. 

•r-O 
/  / 

12 

10°  15'  S. 

78° 

1. 1 

IJ®  40' s. 

7J® 

14 

17°  15' s. 

75° 

"  15 

20®  jo'  S. 

75° 

“  16 

iS’ s. 

70° 

•Positions  have  been  approximated  from  a  plotted  chart. 

Table  V — Norwec.ian  S.S.  “Camilla  Gilbert.” 
Norfolk  to  TtK'OPiLLA,  March,  igjj 

Date 

Position 

Lat.  Long. 

Temperatire 

March  15 

5°I5'N.  8o°ig'W. 

81°  F. 

"  16 

o°S7'N.  8i°J2'W. 

79° 

J  7 

j°2j'S.  8i°4o'W. 

82° 

“  18 

7°24'S.  8i®ij'W. 

84° 

**  19 

ii°ii'S.  7g°o7'W. 

81® 

"  20 

i4°jg'S.  77°o<)'W. 

76° 

■■  21 

I7°02'S.  75®io'W. 

73° 

“  22 

ig°ji'S.  72°57'VV. 

74° 

“  23 

2I°44'S.  70°JJ'W. 

77° 

Table  VI — .American  S.S.  "Mineola.” 
Talcahi  ano  to  Balboa,  March.  ig25 

Date 

Position 

Lat.  Long. 

Temperatire 

March  1 1 

34°42'S.  72°47'VV. 

64°  F. 

"  1 2 

30®J2'S.  7I®56'W. 

64° 

«3 

26®44'S.  7I®i7'W. 

68® 

"  14 

22®5i'S.  70°3g'W 

64° 

"  18 

|6®I8'S.  74°33'W. 

72® 

“  19 

I3°45'S.  7h®43'W. 

68® 

20 

10®  50'S.  78®og'W. 

82® 

“  21 

7®47'S.  8o®oi'W. 

81® 

“  22 

4®2j'S.  8i®24'VV. 

82® 

“  23 

o®2j'S.  8i®oj'W. 

82® 

24 

j®I4'N.  8o®25'W. 

82® 

25 

6®j4'N.  79°39'W. 

72° 

winds  tend  to  drive  the 
surface  water  not  directly 
l)efore  them  but  at  an  angle 
to  the  left.  This  accounts 
for  the  heaping  up  of  warm, 
offshore  Pacific  water  along 
Peru  after  the  cessation  of 
upwelling,  which  is  always 
active  during  sustained 
s<)utherly  winds.  North  of 
the  equator,  on  the  other 
hand,  winds  from  a  north¬ 
erly  quarter  tend  to  drive 
the  surface  water  toward 
the  right,  or  off  a  western 
shore.  This,  together  with 
the  possible  inception  of 
upwelling  along  the  coasts 
of  Colombia  and  northern 
Kcuador,  is  doubtless  the 
factor  which  accounts  for 
the  lower  surface  tempera¬ 
tures  observed  in  the  great 
bight  lietween  Kcuadorand 
the  Isthmus  of  Panama. 

The  Countercurrent  an 
Active  Phenomenon 

That  the  phenomenon 
of  El  Nitio  was  not  a  merely 
passive  condition  due  to 
the  temporary  cessation  or 
deflection  of  the  Humlwldt 
Current  we  have  abundant 
evidence  from  the  effects 
upon  shipping.  Between 
late  January  and  April  all 
steamers  from  Peruvian 
and  Chilean  ports  were 
l)ehind  their  schedules  on 
reaching  Panama.  One  fast 
passenger  vessel  lost  ten 
hours  on  the  stretch  of  817 
miles  l)etween  Talara  and 
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Balboa,  during  a  trip  ending  March  27.  The  “negative  slip”  was 
(.(jually  observed  by  craft  northbound  along  northern  Chile  and 
southern  Peru.  The  strength  of  the  countercurrent,  as  based  upon 
the  ratio  of  speed  and  engine  revolutions  in  five  steamers,  varied 
l)etween  one-half  and  a  little  less  than  two  knots,  the  highest  velocity 
l)eing  recorded  near  ('allao  on  March  ii. 

Instrumental  measurements  made  by  Mr.  Heilner  and  the  writer 
from  one  to  nineteen  miles  off  Point  Parinas  on  January  21  showed 
a  southward  rate  of  from  one  to  one  and  one-quarter  knots  against 


the  prevailing  wind  during 

a  ten-hour  observation 
pt*ri(Kl.  Nearly  identical 
results  were  obtained  west 

Table  \’II  —  British  S.S.  “Droya,” 
Balboa  to  ('allao.  May,  1925 

of  Point  Santa  Elena,  Ecua¬ 
dor.  on  Februarv  21. 

Date 

Position 

Lat.  Long. 

Temper  A- 

TIRE 

It  is  a  matter  of  regret 

May  1 5  8  a.  m. 

7°i2'N.  79®  45'"' 

79°  F. 

that  notlepth  temperatures 
taken  along  the  Peruvian 
littoral  during  the  activity 

"  "  8  p.  m. 

16  8  a.m. 
••  "  8  p.  m. 

“  1 7  8  a.  m. 

4°29'N.  8o°i4'\V. 
i®.38'N.  80°  32' \V. 
i°io'S.  8i°I3'\V. 

8i°2o'VV. 

82° 

82° 

79° 

74° 

of  the  countercurrent  have 
come  to  light.  The  Arc- 
turus,  which  was  admirably 

"  “  8  p.  m. 

"  i88a.m. 

"  "  8  p.  m. 

6°2i'S.  8i°o8'\V. 

8°22'S.  79°24'VV. 

io°38'S.  78°05'\V. 

69° 

67° 

equipped  for  such  obser¬ 
vations,  apfjears  not  to  have  voyaged  sufficiently  southward  or 
near  the  coast  to  carry  them  out.  A  cross  section  of  subsurface 
temi)eratures,  even  without  direct  current  measurements,  would 
no  doubt  answer  the  much  discussed  question  as  to  what  actually 
(KTurs  when  a  deep,  cool,  coastwise  stream  is  opposed  by  the  meteoro¬ 
logical  and  oceanic  complex  associated  with  the  advance  of  El  Nino. 
Does  the  Huml)oldt  Current  for  the  time  cease  to  exist?  Is  it  deflected 
to  westward,  as  is  widely  credited,  though  without  a  shadow-  of  evi¬ 
dence?  Or  does  it  hold  to  its  course  beneath  a  relatively  shallow  layer 
of  the  equatorial  counterflow? 

Secondary  Effects  of  the  Countercurrent 

The  secondary  effects  of  the  countercurrent  were  such  as  have  l)een 
already  descril)ed,  except  that  in  1925  each  successive  phenomenon 
seemed  to  l)e  enhanced.  The  plankton  of  the  Humlxildt  Current 
succuml)ed,  pjerhaps,  as  Allen  suggests,®  Ijecause  El  Nino  carried 
some  injurious  chemical  substance  no  less  than  l^ecause  of  its  higher 
temperature.  Local  fisheries  along  the  coast  failed  as  the  commoner 
schfK)ling  species  died  or  departed.  Flying  fish,  dolphins  (Cory- 

'W.  E.  Allen:  Statistical  Studies  of  Surface  Catches  of  Marine  Diatoms  and  Dinoflacellates 
Made  by  the  Yacht  Ohio  in  Tropical  W'aters  in  1924.  Trans.  Amer.  Microscop.  Soc.,  Vol.  44.  19*5. 
PP-  24-30. 
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phaena),  and  other  tropical  fishes  invaded  the  shore  waters  and  even 
entered  harlMjrs.  By  the  end  of  Januar>’  sick  and  dead  guano  birds 
began  to  Ik?  numerous  in  northern  Peru,  and  the  peste  spread  rapidly 
southward  until  countless  thousands  of  carcasses  lined  the  whole 
shore  line  of  the  country.  During  early  March  the  lighters  at  Callao 
and  Salaverry,  and  doubtless  in  other  Peruvian  ports,  were  full  of 


Fi(i.  2 — (>rapha  to  illustrate  the  abnormal  temperature  conditions  durinK  the  earlier  part  of  1925 
alonK  the  Peruvian  coast.  Obser\’ations  for  Puerto  Chicama  were  taken  at  8  a.  m.  Records  for  the 
observation  hour  of  4  p.  m.  and  the  daily  maximum  and  minimum  are  available  in  the  files  of  the  Ameri¬ 
can  Geographical  Srxriety.  These  and  other  meteorological  data  were  obtained  through  the  kindness 
of  .-Xmbassador  Poindexter. 

emaciated,  vermin-infested  sea  birds,  which  lacked  strength  to 
clamlfer  over  the  high  sides  of  the  anchored  craft. 

C'aptain  Dexter,  in  the  appendix  to  Walcott’s  article  in  the  July 
numlier  of  the  Geographical  Rei'ieu',  tells  of  the  abandonment  of  the 
breetling  grounds  on  the  Lolx)s  and  Guanape  Islands  during  March, 
and,  in  a  manuscript  report  on  his  April-May  voyage,  he  refers  to 
the  unwonted  massing  of  Peruvian  cormorants,  boobies,  and  other 
guano-producing  species  in  Chilean  waters:  “millions  of  cormorants 
fishing  about  the  piers  in  Valparaiso’’;  “the  Choros  Islands,  near 
Chanaral,  and  Alecr.^n  Island,  near  Arica,  covered  with  birds,  with 
more  forming  broad  stripes  along  the  face  of  the  famous  Morro’’; 
“birds  resting  on  the  mcx^ring  buoys  in  Chilean  harlxfrs  to  an  extent 
never  l)efore  observed’’;  etc. 

A  highly  significant  fact  reported  by  observers  in  northern  Peru 
is  that  the  man-of-war  birds  {Fregata  magnificens)  were  not  affected 
by  the  peste  which  destroyed  so  many  representatives  of  species 
endemic  in  the  Humlx>ldt  Current.  This  is  in  accord  with  the  tenets 
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of  marine  distribution,  for  the  man-of-war  bird  is  a  tropical  sfjecies, 
well  adapted  to  ocean  waters  of  high  temperature,  and  apparently 
most  at  home  in  Peru  during  the  incursions  of  El  Xino.  It  is  only 
(luring  manifestations  of  the  countercurrent,  in  fact,  that  the  species 
-ferns  to  pass  southward  beyond  the  vicinity  of  Point  Aguja. 

t)ther  birds  characteristic  of  warm  seas  which  were  noted  in 
Peruvian  coastal  waters 

Table  V'lII — Temper ati  res  at  Negritos 
AND  Talara.  1924-1925 


{Degrees  Fahrenheit) 


Negritos 


Talara 


south  of  their  usual  range 
in  January,  1925,  include 
a  large  intertropical  Ixxiby 
(Sula  dactylatra) ,  and  the 
red-billed  tropic  bird  {Phae- 
thon  aether eus).  Moreover, 
stweral  species  of  migrants 
from  North  America  which 
ordinarily  confine  their 
wintering  to  the  equatorial 
region,  such  as  the  laughing 
gull  (Larus  atricilla)  and 
the  royal  tern  (Sterna 
maxima),  were  observed 
south  beyond  Paita  as  soon 
as  the  countercurrent  was 
well  in  progress. 

Finally,  a  probable  ef¬ 
fect  of  countercurrent 
conditions  upon  the  distri¬ 
bution  of  sea  birds  was  the 
total  absence  off  northern 
Peru  during  January,  Feb¬ 
ruary,  and  early  March, 

1925,  of  certain  subantarc- 
tic  petrels  (particularly  the  genera  Daption,  Priocella,  Procellaria, 
and  Macronectes),  which  the  writer  had  found  common  during  the 
same  season  of  another  year. 


! 

Air 

1 

Water 

Min. 

Max.j 

Mean 

Min. 

i 

Max.| 

Min. 

Max. 

1924 

j. 

1 

77 

8s 

65 

73 

71 

96 

76 

F. 

80 

90 

65 

72 

75 

95 

81 

-M. 

81 

87 

65 

71 

75 

96 

81 

A. 

67 

83 

61 

68 

70 

96 

78 

M. 

72 

82 

1  62 

66 

68 

90 

76 

J. 

68 

74 

6u 

66 

60 

83 

&7 

J. 

68 

72 

59 

!  62 

60 

79 

1  66 

A. 

66 

71 

60  1 

64 

60 

79 

65-5 

S. 

66 

76 

60 

68 

60 

80 

66 

0. 

71 

78 

62 

68 

60 

80 

67 

N. 

72 

83 

62 

68 

62 

82 

68.5 

1). 

76 

88 

63 

70 

66 

87 

71.5 

1925 

J. 

80 

93 

I 

69 

79 

68 

90 

78 

F. 

74 

94 

68 

81 

75 

93 

82 

M. 

76 

90 

72 

82 

76 

93 

83 

A. 

80 

90 

71 

83 

76 

94 

83 

•M. 

79 

87 

70 

74 

75 

93 

81 

•May  1-23  only. 


The  Rel.\tions  of  Temper.\ture  and  the  Rains 

Southerly  breezes  noted  off  Talara  and  Point  Parinas  on  January 
iq  and  20,  after  the  incipience  of  the  countercurrent  in  this  latitude, 
were  probably  the  last  sustained  winds  from  this  direction  for  many 
weeks.  Thereafter,  in  lx)th  northern  Peru  and  on  the  outer  coast  of 
Kcuador  the  observed  circulation  proceeded  mostly  from  a  northerly 
quarter  with  occasional  reversals  of  a  few  hours’  duration.  Reports 
from  the  long  coast  of  Peru  to  southward  indicate  that  similar  condi¬ 
tions  and  phenomena  prevailed  there. 
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KUi.  J — ilacicnda  Soho  near  I'iura  before  the  licavy  rains  (coin|)are  the  rainfall  records,  lip.  J8,  39.  42). 


Small  (lifTerenccs  in  mean  temjieratures  are  likely  to  cause  great 
changes  in  barometric  pressures.  A  critical  study  of  the  few  available 
records  of  air  and  surface  water  from  northern  Peru  shows  that  the 
change  in  weather,  including  the  rain,  came  at  the  time  when  the 
tem|x*rature  of  the  mean  l)egan  to  efjual  or  exceed  the  mean  tempera¬ 
ture  of  the  atmosphere  and  that  the  exceptional  rainfall  continued 
just  so  long  as  this  altered  ratio  was  maintained. 

(.)ne  of  the  factors  of  meteorological  stability  on  the  arid  west  coast 
of  South  America  is  that  the  mean  temjx*rature  of  the  surface  water 
close  to  shore  is  normally  not  only  lower  than  that  of  the  outlying 
Pacific,  but  is  also  decidedly  lower  than  that  prevailing  over  the  ad¬ 
jacent  land.  The  relationship  holds  gmid  for  northern  Peru,  at  least 
as  far  as  C'ape  Blanco,  as  well  as  for  the  central  part  of  the  coast. 
The  absolute  maximum  and  minimum  tem|x*ratures  of  lM)th  air  and 
water  taken  daily  at  n<x)n  at  Negritos  near  I*oint  Parinas  during  1924, 
the  first  year  in  which  such  observations  were  made,  well  illustrate 
this  normal  ratio  (Table  VIII).  The  average  temperatures  of  the 
air  for  every  month  of  1924  are  markedly  higher  than  those  of  the 
water,  and  in  only  the  two  months  of  April  and  Septeml)er  does  the 
absolute  minimum  temperature  of  the  air  fail  to  exceed  the  maximum 
temixTature  of  the  water  for  the  same  period. 

From  the  same  data  it  may  be  noted  that  in  1924  the  highest 
water  temperature  of  the  entire  year  was  73®  F.,  reached  only  once 
(January  27).  Water  temperatures  of  70®  F.  or  more  were  recorded, 
indeed,  on  only  fourteen  days  during  the  year,  these  fxcurring  in 
January,  Februarx',  March,  and  Decemlier. 

Similar  data  for  the  first  four  months  and  twenty-three  days 
of  1925,  show  how  greatly  conditions  departed  from  the  normal  during 
the  season  under  consideration.  Not  only  is  a  difference  of  close  to 
10®  F.  revealed  in  the  average  maximum  temperatures  of  the  water 
for  the  comparable  peritxls,  but,  moreover,  the  ordinary*  ratio  lietween 
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Fig.  4 — Hacienda  Soho.  Floods  after  the  heavy  rains  (compare  Fig.  j). 


air  and  water  temperature  is  seen  to  have  l>een  disturbed  during  the 
critical  months  of  February,  March,  and  April,  1925.*  Data  for 
Talara  show  similar  abnormally  high  temperature  of  the  air  during 
March,  April,  and  May. 

The  Phenomena  of  1891 

h'or  two  weeks  preceding  the  appearance  of  the  rains  at  Talara 
and  Negritos  in  1925  increasing  masses  of  dark  clouds  hung  above 
the  Amotape  Mountains  some  fifteen  or  more  miles  inland.  Old 
residents  remarked  that  there  had  not  l)een  so  threatening  a  prospect 
since  the  season  of  1891,  and  predictions  were  freely  made  of  an  ap¬ 
proaching  deluge.  Events  of  1925  did,  in  fact,  follow  so  closely  the 
pattern  of  the  period  thirty-four  years  earlier  that  it  will  1h?  of  interest 
to  quote  two  unpublished  accounts  of  the  latter  by  eyewitnesses.  The 
first,  from  the  files  of  the  International  Petroleum  Company  at 
Talara,  was  written  by  Mr.  H.  Tweddle,  of  Lima,  in  January,  1922. 
It  refers  to  the  weather  conditions  of  thirty-one  years  l)efore  and 
demonstrates  how  vividly  they  were  rememl)ered. 

The  |)erio(Iic  rains  in  Talara  and  the  adjoining  countr>'  .  are  by 

no  means  regular.  Formerly  they  were  supposed  to  occur  every  seven  or  eight 
years  and  were  known  as  “years  of  abundance,”  since  the  desert  soil  is  soaked  by 
the  heavy  downix>ur.  and  within  a  few  weeks  the  whole  country  is  covered  with 
abundant  |)asture.  The  natural  increase  of  flocks  is  practically  doubled,  and  cotton 
can  be  grown  in  places  where  in  other  years  vegetation  seems  impossible. 

The  most  reasonable  explanation  of  these  rains  is  that  they  have 
something  to  do  with  the  Corrirnte  del  Nino,  or  Reverse  Humboldt  Current.  Prac- 

'  .Ml  data  from  daily  records  made  by  Messrs.  Stauft  and  Olsson.  of  the  International  Petroleum 
Co.,  Ltd.  at  Negritos. 

For  further  illustration  of  the  normal  temperature  relations  see  an  important  tabulation  covering 
two  complete  years  at  the  Lobos.  Guaflape.  and  Chincha  Islands.  Peru,  in  J.  A.  de  Lavalle:  Dalos 
lara  el  estudio  de  la  relacidn  entre  las  6pocas  de  realizaci6n  de  las  principales  faces  de  la  vida  de  las 
aves  y  las  condiciones  climat^ricas.  .Xfrmoria  dr  la  CnmpaHia  Administradftra  del  Guano,  Vol.  1 1,  1020, 
pp.  77- 1  ft*. 
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tically  every  year  in  January,  F'ebruary,  and  March,  you  get  very  hot  days  with 
a  light  wind,  and  sometimes  the  Corriente  del  Nino  ap|)ears  and  runs  as  far  south 
as  Chimbote;  its  presence  is  often  marked  by  the  apfiearance  of  yellow-bellied  water 
snakes,  many  of  which  are  cast  up  on  the  beach  dead  or  dying. 

The  last  rains  were  in  February,  1891,  and  they  were  certainly 

torrential.  We  could  see  the  heavy  black  clouds  gradually  approaching  from  the 
northeast  a  fortnight  before  they  actually  broke,  and  the  rain  that  ensued  was  the 
heaviest  I  ever  saw.  It  seemed  to  come  down  in  sheets,  like  a  cloudburst,  but  was 
by  no  means  local  in  character. 

At  Talara  the  first  rain,  which  came  during  the  night,  flooded  the  flat  plain  and 
broke  through  the  raised  beach.  .  .  The  whole  plain  was  inundated  with 

water  two  or  three  feet  deep  and  became  a  quicksand. 

I  quite  understand  that  people  think  I  exaggerate  matters,  since  the  country 
is  so  dry  and  parched,  but  the  rains  of  1891  were  so  great  that  a  river  was  opened 
up  on  the  east  side  of  Talara  Bay  and  we  sounded  it  over  50  feet  deep. 

The  writer  of  the  letter  goes  on  to  say  that  a  survey  made  by  the 
officers  of  H.  M.  S.  Garnett  toward  the  end  of  1891,  when  the  river 
referred  to  had  silted  up  considerably,  still  showed  a  depth  of  7 
fathoms  at  its  mouth,  which  was  then  500  feet  in  width.  He  concludes 
with  timely  instructions  relating  to  the  protection  of  the  oil  company’s 
property  in  the  event  of  a  recurrence  of  the  floods. 

The  second  letter,  which  follows,  was  written  in  April,  1925,  by 
Mr.  S.  M.  Scott,  of  Florence,  Italy,  and  is  quoted  through  the  kind¬ 
ness  of  Mr.  E.  P.  Mathewson,  of  New  York. 

Many  thanks  for  your  Peruvian  cutting.  It  didn’t  surprise  me  at  all,  for  it 
chances  that  I  was  there  during  the  rains  34  years  ago. 

This  change  of  the  current  and  its  accompanying  rains  has  a  normal  periodicity 
of  seven  years,  and  anyone  familiar  with  that  coast  and  its  hinterland  must  have 
observed  that  the  scoring  of  the  cliffs  and  the  gullying  of  the  tahlazo  [near  Talara) 
were  caused  by  torrential  rains  in  ver>’  recent  times.  But  there  is  other  testimony 
far  more  reliable;  when  we  took  over  the  hacienda  it  was  already  celebrated  for  its 
cotton.  The  surface  of  the  tablazo  is  of  course  irregular  and  abounds  in  depressions 
of  considerable  extent.  In  these  the  rains  gather  and  form  ponds  or  lakes.  The 
sand,  which  seems  to  cover  what  during  the  dry  season  is  a  desert,  is  mingled  with 
and  overlies  great  areas  of  volcanic  dust  which  is  extremely  fertile  when  irrigated. 
At  no  great  distance  below  the  surface  is  an  impenetrable  stratum  of  clay  upon 
which  the  rain  water  eventually  settles.  Immediately  after  the  rains  these  lakes 
are  assigned  to  peons  who  are  obliged  to  plant  cotton  in  the  mud  as  the  water  recedes 
and  who  are  permitted  to  grow  pumpkins  and  other  garden  truck  between  the  rows 
for  their  own  account.  Once  below  the  surface,  the  water  sinks  very  slowly  and  the 
roots  of  the  cotton  plant  are  able  to  follow  it  down  for  sometimes  as  long  as  three 
years,  after  which,  of  course,  the  plant  dies.  This  practice  prevailed  in  all  the 
haciendas  of  the  Province  of  Piura,  and  in  my  time  it  was  declared  that  the  sabbatical 
rains  had  failed  only  once  within  living  memory. 

A  low-hanging,  densely  clouded  sky,  intense  heat,  great  humidity  and  an  oily 
sea — so  it  began.  The  temperature  varied  little  during  the  twenty-four  hours. 
Everything  we  |x>ssessed  became  mildewed.  The  rain  fell  in  inconceivable  torrents 
for  weeks,  but  chiefly  at  night,  rarely  in  the  day  time.  After  dark  the  sea  broke  in 
phosphorescent  lightenings  all  along  the  coast.  During  the  day  it  was  covered  with 
blood-like  patches  many  acres  in  extent  caused  by  minute  organisms — whether 
animal  or  vegetable  I  cannot  say.  . 
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Hammer-headed  sharks  were  always  to  be  seen  at  the  mouth  of  our  bay  and 
dong  the  coast,  therefore  the  great  school  Murphy  describes  was  probably  of  local 
origin,  drawn  together  by  the  warm  current.  Our  bo;it  was,  however,  frequently 
lollowed  by  huge  man-eating  sharks  such  as  one  usually  sees  only  about  Panama. 
In  addition  to  innumerable  kinds  of  fish  large  and  small,  the  current  carrietl  great 
quantities  of  long  yellow  and  black  water  snakes.  My  boy  killetl  one  of  these,  some 
six  feet  long,  under  the  writing  desk  in  my  bedroom.  Now  as  my  house  was  on  the 
side  of  the  steep  cliff,  about  200  feet  above  sea  level,  you  may  be  able  to  tell  me  how 
the  beast  got  there.  One  afternoon  riding  along  the  beach  I  flushed  a  fair-sized 
alligator  which  hoisted  its  tail  and  dashed  into  the  sea,  not  a  bit  more  surprised  than 
1  was.  The  brute  may  have  been  washed  out  of  the  Chira  about  the  lower  reaches 
of  which  his  tribe  flourishes,  but  as  I  came  upon  him  far  north  of  that  river,  and  as 
it  isn’t  likely  he  could  have  made  head  against  the  strong  ocean  current,  I  am  of 
opinion  he  drifted  down  from  Guayaquil. 

If  the  sea  was  full  of  wonders  the  land  was  even  more  so.  First  of  all  the  desert 
lx“came  a  garden.  .  .  .  Almost  every  evening  we  were  pestered  by  swarms 

of  insects,  of  ever-changing  variety  and  of  every  size  and  shape  imaginable,  that 
(lashed  themselves  against  the  lamps  and  had  constantly  to  be  brushed  off  the  table. 

I  remember  one  delightful  creature  in  particular,  beetle-like  and  of  a  metally  green 
hue,  that  ran  like  lightning  over  the  dinner  table  and  impregnated  ever>’thing  it 
touched  with  the  odor  of  iodoform.  The  way  in  which  these  insects  succeetled  one 
another  was  probably  tlue  to  the  unequal  development  of  the  different  plants  and 
flowers  on  which  they  lived.  Even  more  remarkable  perhaps  was  the  great  variety 
of  spiders  that  came  into  the  house,  dozens  of  species  we  had  never  seen  before 
and  never  saw  afterward;  as  spiders  don’t  fly  it  was  difficult  to  account  for  their 
presence. 

In  the  lakes  and  ix)nds  of  which  I  have  spoken,  weeds  of  many  kinds  grew  rapidly. 
These  attracted  flocks  of  strange-looking  wild  ducks  that  must  have  flown  down 
from  the  Guayaquil  region  in  order  to  feed  upon  them. 

When  the  grass  on  the  desert  eventually  withered  it  formed  a  natural  hay, 
affording  pasturage  to  the  goats  for  a  year  or  two.  It  is  also  remarkable  that  during 
the  wet  season  there  was  rarely  any  wind;  the  sea  had  a  lifeless,  uncanny  look  and 
we  never  saw  the  sun. 

When  I  went  to  Talara  just  before  the  rains  the  Chira  was  a  goodly  stream,  un- 
fordable,  flowing  close  to  the  cliffs  on  the  southern  side  of  the  valley.  The  important 
town  of  Amotape  was  built  on  a  raised  shelf  on  the  northern  side.  Between  the  town 
and  the  river  was  a  level  plain  highly  cultivated  by  irrigation,  with  farms,  gardens, 
banana  orchards,  and  the  like,  and  a  particularly  beautiful  grove  of  old  algarroba 
trees,  prized  as  you  know  for  their  bean-like  fruit  or  seed  pods  which  take  the  place 
of  oats  as  food  for  mules  and  horses.  The  river  must  have  previously  kept  to  the 
southern  channel  for  many  a  long  year,  as  the  trees  in  the  grove  were  exceptionally 
large  and  the  species  is  of  slow  growth.  When  I  visited  Amotape  shortly  after  the 
rains  had  ceased,  1  found  that  the  orchards  and  gardens  and  the  beautiful  old  grove 
of  trees  had  all  been  swept  away.  The  river  in  subsiding  had  cut  an  entirely  new 
channel  for  itself  and  now  flowed  just  below  the  town.  I  think  at  that  jxjint  the  valley 
must  be  nearly  a  mile  wide,  so  you  can  picture  to  yourself  the  quantity  of  water 
that  must  have  flowed  through  it  and  the  havoc  it  wrought.  I  am  sorry  to  say  I 
do  not  remember  how  long  the  rains  lasted. 


R.mns  AND  Temperatures  of  1925  at  Talara  and  Piura 

The  following  parallel  columns  comprise  a  journal  of  the  rainfall 
in  northern  Peru.  The  Talara  data  were  recorded  in  the  offices  of  the 
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International  I’etroleuni  Company,  Ltd.;  those  for  Piura  by  the  munic¬ 
ipality  of  that  city.  For  both  records  the  writer  is  indebted  to  his 
friend  Mr.  L.  M.  Stone,  Mayor  of  the  District  of  Mancora,  of  which 
Talara  is  the  capital. 


Talak \ 

January 

i<>.  Fitful  s|)atter  of  rain  in  evoninj;;, 
after  wind  had  switched  to  east 
of  north. 

27.  Raining  hard  at  daybreak  and 
till  10  a.  in.;  northerly  wind. 
.-X^ain  from  sunset  till  a.  in. 
of  Jan.  2S. 

February 

2.  Hard  rain  all  ni^'ht  till  6  a.  in. 
of  Feb. 

4.  R.iin  all  ni^ht  till  5  a.  in.  of  Feb. 
5.  On  the  5th  the  ravines  full 
of  water;  coininunication  with 
Negritos  sus|K‘nded. 

7- 

12.  Hard  rain  all  night  and  till  noon 

13.  of  Feb.  13.  Streets  iin|Ktssiible. 
Deep  quebrada  of  the  I’ozo 
HiNMied.  Two  men  rejxjrteil 
drowned  in  Negritos. 

Mcnlerate  rain  for  half  an  hour 
iluring  the  night. 


‘.•S. 


16. 

19 


20. 

■2.^- 


24- 


Heavy  and  light  rain  intermit¬ 
tently  from  I  a.  m.  till  10  a.  m. 
Highways  inqiassable;  all  routes 
to  river  closed. 

Much  north  wind;  rain  for  an 
hour  after  5  p.  ni. 

26.  Hard  rain  during  night  for  about 
two  hours. 

27.  Rain  during  night  for  an  hour 
and  a  quarter. 

28. 


March 

2.  Intermittent  rain  through  night 
and  till  1 1  a.  m.  of  Mar.  3. 


I’ICRA 


The  first  heavy  shower,  from  5  till 
5:30  p.  m. 


Heavy  rain  all  night. 

Hard,  steady  rain  from  8  to  1 1  p.  m., 
then  moderate  till  midnight. 

Heavy  rain  from  8  to  12  p.  m.  on  Feb. 
1.^- 


First  electric  storm  began  10:30  p.  m. 
and  continued  all  night.  At  mid¬ 
night  a  clap  of  thunder  at  an  interval 
of  five  secontls  after  the  lightning. 
Raining  at  dawn  and  continued 
intermittently  till  mxm. 

Heavy  rain  from  4  to  6  p.  m.,  followeil 
by  driz/le  {f>arua):  another  heavy 
fall  from  10:30  p.  m.  till  midnight, 
with  a  very  severe  thunderstorm. 

\  ery  heaNy  rain  from  4:15  to  5:30  p.  m. 
Moderately  heavy  rain  from  3  to  4 
p.  m.  Heavy  rain  after  6  p.  m.  -Xt 
8  p.  m.  the  river  attained  depth  of 
6.3  meters  and  began  to  flood  the  city. 


till 


Heavy  rain  from  11:30  p. 
ilaybreak  of  Feb.  28. 

Hea\’>’  rain  from  1 1  p.  m.  till  daybreak 
of  Mar.  I. 


Heavy  rain  from  10  to  12  p. 
thunder  and  lightning. 


m.; 
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Talara  (continued) 

March 

S.  About  two  hours’  rain  during 
night. 

().  Heavy  and  steady  rain  for  an  hour. 

«.  Heavy  rain  for  an  hour  after  to 
p.  in.,  followed  by  drizzle  {garua). 

U.  Drizzle  from  7  to  q  a.  m. 

10.  Rain  for  hour  and  a  half;  north 
wind;  much  thunder  and  lightning 
alxjut  ('erro  Prieto. 

11. 


13.  (ientle  drizzle  from  Indore  mid 
night  till  4  a.  m.  of  Mar.  1.4. 
i.V 


15.  Violent  rain  with  north  wind  for 
hour  ami  a  half  after  9  p.  m. 

16. 


iK.  Heavy  down|)our  from  ^  till  7  p.  m. 
19.  Rain  from  3  till  1 1  a.  m. 


21. 

23.  X’iolent  rainstorm,  thumler  and 
lightning,  for  hour  during  night. 

24.  Showers  from  10:30  a.  m.  till 
noon.  At  1:30  p.  m.  tempest 
with  much  thunder  ami  lightning 
between  Talara  and  N’erdun,  till 
3:30  p.  m.  .At  10  p.  m.  heavy 
rain  again  till  dawn  of  Mar.  25, 
with  northerly  and  westerly  winds. 
Tunnel  to  Negritos  completely 
obstructed. 

2(i.  Rain,  with  much  lightning  but 
no  thunder,  bt'ginning  at  «  p.  m. 
.At  10  p.  m.  five-minute  sc]uall, 
with  very  large  raindrops,  fillerl 
streets  with  water.  .Afterwards 
gentle  rain  all  night  till  8:30  a.  m. 
of  Mar.  27. 


PlURA  (continued) 

Heavy  rain  from  3  to  3:30  p.  m. 

Steady,  hard  rain  from  8  a.  m.  to 
12:30  p.  m. 

Steady,  hard  rain  from  to  to  1 1  p.  m. 

Heavy  rain  from  9  to  11  p.  m.  when 
torrential  down|M)ur  for  15  minutes. 
.Afterwards  moderate  rain  till  1 1  a.  m. 
of  Mar.  10. 


.Moilerately  heavy  rain  from  6  to  7 
a.  m.  From  4  p.  m.  rain  till  midnight 
with  greatest  intensity  Ix'tween  9 
and  10  p.  m. 

Steady,  heavy  rain  from  7  to  12  p.  m. 

Heavy  shower  for  10  minutes  at  3 
p.  m  Light  rain  beginning  10  p.  m. 
followed  by  heavy  downiiour  from 
1 :3o  to  2  a.  m.  of  Mar.  14. 

Heavy  rain  from  6  to  9  a.  m. 

Light  rain  from  3  to  6  a.  m.  and 
moilerately  heavy  from  12:15  to  5 
p.  m. 

Fall  of  large  drops  for  about  5  minutes 
at  I  p.  m. 

.At  daybreak  river  rose  to  un{)rece- 
dented  height  of  6.7  meters,  rem  iining 
there  all  day. 

Mmlerately  heavy  shower  of  10 
minutes  at  4  |).  m. 

Mmlerately  heavy  rain  3  to  4  p.  m. 


Heavy  rain  from  3:15  to  4  p.  m., 
continuing  moderately  till  5  p.  m. 
F'rom  5  to  6  p.  m.  furious  thunder¬ 
storm.  .At  5:15.  after  vivid  flash  of 
lightning,  clap  of  thunder  after  interval 
of  three  seconds. 


i 


Fig.  10 


Figs.  8.  9.  10— Effect  of  the  rains  in  Trujillo.  Figure  10  shows  the  experlient  adopted  by  the  railway 
between  Trujillo  and  Salaverry  for  ferrying  passengers  across  the  Moche.  In  ordinary  times  this  stream 
i-an  be  forded  on  foot.  (Photographs  from  Major  Holstein.) 
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Talara  (continued) 

March 

27.  North  wiini;  at  to  p.  ni.  heavy 
down|M)ur  for  two  minutes,  fol¬ 
lowed  by  drizzle  for  an  hour. 

28. 


2<>.  Heavy  rain,  with  north  wind, 
from  .S:.V>  to  1 1  ;.v>  P-  ni. 


.V>.  Rain  for  half  an  hour  after  ,^:.v> 
p.  m.,  and  a^ain  from  8  to  1 1 
p.  m. 


.V- 


.April 

1.  Drizzling;  rain,  with  north  wind, 
lK‘^an  3  p.  m.  Thunder  heart! 
toward  I’arinas  A'alley.  Rain¬ 
bows  alx)ut  6  p.  m.  Heavy 
drizzle  till  7,  and  more  rain,  with 
liKhtniiiK  and  thunder,  from  8 
p.  m.  till  2  a.  m.  of  .Apr.  2. 

2.  Five  minutes'  drizzle  at  3:30 
p.  m.  Steady  rain,  with  lightning 
and  thunder  toward  Cerro  I’rieto, 
from  9  p.  m.  till  3  a.  m.  of  .Apr.  3. 

3.  1  frizzle  for  a  half  hour  after  1 1 
a.  m.  Rain  for  13  minutes  after 
3:30  p.  m.,  with  a  north  wind. 

4.  Drizzle  from  before  midnight 
till  morning  of  .Apr.  3. 

6.  (ientle  rain  from  2  to  4  a.  m. 

8.  Complete  change  of  weather  evi¬ 
dent. 

9.  A'ery  strong  south  wind  from 
midnight  till  1 1  a.  m.  of  Apr.  10. 

16.  Recurrent  rains  from  3  to  7  p.  m. 
.After  8  p.  m.  light  but  steady 
rain  till  dawn. 

18.  Slight  drizzle  for  half  an  hour. 

19.  Drizzle,  changing  to  rain,  during 
evening  and  till  dawn. 

26.  Little  rain  at  daybreak  and  again 
in  the  evening. 

June 

4.  Ver>’  slight  rain  in  early  morning. 


I’lUKA  (continued) 

Light  rain  from  i  :30  p.  m.  till  midnight. 


Motlerately  heavy  rain  from  10:15 
till  1 1 :3o  p.  m.,  then  torrential  for 
10  minutes.  Moderate  afterwards 
till  3  a.  m.  of  Mar.  29. 

Steady,  heavy  rain  from  2  to  2:30 
p.  Ill.  Intermittent  from  4:43  to 
10:30  p.  111.,  torrential  ilownjiour  for 
13  minutes;  sjxirailic  showers  till 
2  a.  Ill.  of  Mar.  30. 

Steaily,  heavy  rainfall  from  4:30  to 
(>  p.  Ill.;  intermittent  rain  from  8:30 
to  9:13  p.  III.,  then  exceptionally  tor¬ 
rential  down|X)ur  for  2*4  hours.  .After¬ 
wards  light  drizzle. 

Furious  thunderstorm  from  1:13  to 
10:30  p.  ni.  .Average  intervals  between 
the  flashes.  30  seconds.  Light  drizzle 
till  midnight. 

.According  to  the  rain  gauge,  327  liters 
of  water  jier  square  meter  have  fallen 
in  Piura  between  Mar.  7  and  .Apr.  I. 
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A  broader  description  of  the  meteorolojjical  and  (Keanie  changes 
in  the  neighl)orh(H)d  of  Trujillo,  latitude  8°  7'  S..  which  began  from 
.1  month  to  five  weeks  later  than  at  Point  Farinas,  is  contained  in  the 
following  letter  to  the  director  of  the  American  (leographical  SiK'iety 
from  Major  Otto  Holstein.  It  is  dated  Trujillo.  May  19,  1925.'“ 

During  the  early  days  of  March  past  a  notable  increase  in  the  tenijierature  became 
.-ipiiarent.  followed  on  March  7  (at  Trujillo)  by  the  commencement  of  a  series  of 


Figs.  ii.  12 — Damafie  done  in  Trujillo  i)ost  office  by  the  rains.  The  photograph  on  the  left  shows 
the  result  of  running  water  on  the  base  of  the  adobe  walls.  (Photographs  from  Major  Holstein.) 


intermittent  rains  that  lasted  throughout  the  remainder  of  March  and  for  the  first 
few  days  of  April. 

Coincident  with  the  increased  atmospheric  temjjerature.  a  great  increase  in  the 
temjterature  of  the  sea  was  noted;  the  latter  rose  from  an  average  of  60°  K..  in  normal 
times,  to  a  temperature  of  75®  F.  .  .  .  Ships  at  anchor  in  unprotected  road¬ 

steads  along  the  Peruvian  coast  swung  to  their  anchor-chains  with  their  bows  {mint¬ 
ing  to  the  north  instead  of  the  south,  indicating  a  new  condition  of  affairs,  namely 
that  the  current  was  flowing  from  north  to  south  instead  of  in  the  normal  south-to- 
north  direction.  It  was  plain  that  the  warm  equatorial  current,  or,  as  it  is  known 
locally,  El  Corriente  del  Nino,  had  come  down  from  the  north. 

On  March  1st  last  the  temjierature  rose  to  36.0° C.  (97“  F.).  The  mean  maximum 
for  the  month  was  32.6®  C.  (91®  F.).  The  rainfall  of  Trujillo  is  so  slight  that  it  may 
almost  be  said  to  be  non-existent.  The  “rains”  occurring  between  1918  and  1925, 
as  recorded  by  the  most  modern  apparatus  are  shown  in  Table  IX.  The  total  for 


“  Sec  also  extracts  from  a  letter  of  .\pril  5  published  in  the  Appendix  to  Walcott's  paper,  footnote  5. 
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this  seven  year  i)erio<J  was  35  millimeters;  for  March,  1925,  it  amounted  to  395 
millimeters. 

The  atmospheric  pressure  as  noted  by  the  barometer  at  the  local  meteorological 
station  from  March  1st  to  4th  inclusive,  corresponded  to  that  of  preceding  years,  but 
on  the  .sth  there  was  a  fall  of  4  millimeters,  which  was  all  the  more  marked  since  it 
occurred  in  the  interim  between  a.  m.  and  4.00  p.  m.  h'rom  March  7th  the 

barometer  commenced  to  rise  slowly  but  always  remained 
below  the  average  for  the  same  period  of  previous  years. 
This  condition  obtained  until  March  14th,  after  which  date 
no  further  barometrical  data  are  obtainable  since  the 
apparatus  was  destroye<I  by  the  caving-in  of  the  roof  of  the 
building. 

It  was  noted  that  on  the  days  of  greatest  precipitation 
the  winds  were  E.,  N.  E.,  N.,  N'.  N.  VV.,  N.  VV.,  and  that 
the  velocity  during  the  24  hours  was  from  18  to  33  kilo¬ 
meters.  On  the  days  of  least  rainfall  the  prevailing  winds 
were  E.,  S.  E.,  S.  S.  E.,  S.  S.  W.  and  VV.  S.  S.,  the  velocity 
being  between  30  and  35  kilometers.  On  the  days  during 
which  there  was  no  rainfall  the  winds  were  S.  S.  W.,  and 
their  velocity  from  1 5  to  34  kilometers.  The  normal  winds 
for  the  like  period  of  preceding  years  were  S.  S.  VV.  and 
S.  VV'.,  and  their  velocity  from  180  to  300  kilometers  for  24 
hours,  the  greatest  wind  velocities  being  recorded  between 
the  hours  of  12  noon  and  4  p.  m. 

From  March  1st  to  6th  the  humidity  was  approxi¬ 
mately  76  jier  cent  and  was  very  high  during  the  remainder 
of  March,  varying  between  87  and  loo  per  cent. 

Evaporation  during  March  of  previous  years  average<l 
3  mm.,  while  for  March,  1925,  it  amounted  to  7  mm. 
During  the  days  when  it  raine<l  the  evaporation  varied 
between  o  and  i  mm. 

Great  damage  was  caused  all  along  the  coast  by  wash¬ 
ing  out  roads,  railways,  bridges,  and  other  structures; 
some  houses  were,  it  is  true,  destroyed  by  floo<l  waters,  and 
all  the  rivers  and  dry  quebradas  became  raging  torrents. 
At  one  point  not  far  distant  from  Trujillo  it  was  possible 
to  watch  the  purplish-black  clouds  being  carried  from  the 
sea  to  some  near-by  peaks  and  see  them  precipitated  there 
in  the  form  of  cloudbursts  and  a  short  time  thereafter  see 
the  hitherto  dry  quebrada  with  a  solid  wall  of  water  ap¬ 
proaching,  carrying  everything  before  it.  The  towns,  vil¬ 
lages,  and  settlements  are,  for  the  greater  part,  built  on 
higher  ground,  and,  although  there  was  always  the  threat 
of  a  flood,  it  fortunately  did  not  occur  in  Trujillo  where  the 
greatest  damage  ensued  from  walls  and  ceilings  as  well  as  foundations  having 
become  thoroughly  water  soaked,  causing  them  to  disintegrate  in  much  the  same 
manner  as  a  lump  of  sugar  does  when  placed  in  liquid. 

Very  soon  after  April  i  a  cool,  fresh  feeling  was  apparent  in  the  sea  breeze,  and  it 
was  noted  that  the  ocean  temperature  was  again  normal;  and  since  then  matters 
have  continued  rei'stablishing  themselves  until  at  the  present  writing  normal  condi¬ 
tions  again  obtain. 

The  so-called  “wet”  season  of  the  Coast  Range  seems  to  have 
l>een  particularly  well  developed  during  the  winter.  Not  only  was 


Table  IX — Rainfall 
AT  Trujillo 
Marih,  lyzs 


Day 

Rain  in  MM. 

1 

0.0 

2 

0.0 

3 

0.0 

4 

0.0 

5 

0.0 

<) 

0.0 

7 

8 

1  226.0 

g 

J 

lU 

2.0 

1 1 

41.0 

12 

o.s 

13 

9.0 

14 

22.3 

I.S 

16.5 

16 

18.5 

17 

0.0 

18 

6.2 

19 

2.0 

20 

1-3 

21 

6.2 

22 

0.0 

23 

0.0 

24 

28. 9 

2.S 

0.0 

26 

0.0 

27 

.  .  1.5 

28 

.  .  .  .  I.O 

29 

90 

30 

2.5 

31 

...  0.0 

Total 

.  .  .  .  .394  4 
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the  usual  garua  (mist)  experienced  in  the  hills,  but  rain  actually  fell 
in  the  ports.  A  letter  from  Mr.  S.  K.  Lothrop  of  the  Museum  of  the 
American  Indian,  Heye  Foundation,  reports  hard  rain  at  .\ntofagasta 
on  June  26;  drizzle  on  succeeding  days  at  Mollendo,  Ilo,  and  Pisco; 
drizzle  and  rains  and  “a  surprisingly  brilliant  green  of  the  hills”  in 
the  country  between  Lima  and  Pisco  in  the  first  fortnight  of  July. 

Table  X — Rainfall  at  Trujillo,  1918-1925 
(In  Millimetrrs) 


1918 —  June  15  .0.2  1922 — Dec.  i6  l.o 

1919 —  Jan.  17  .2.0  “17 .  0.8 

Feb.  4  6.9  1923 — Feb.  19  0.8 

“5  .  1-9  "26 .  i.o 

Oct.  10  . 3.0  “27 .  1.0 

15  . 1.0  Mar.  9 .  0.5 

16  .  1.0  Dec.  14  8-3 

Nov.  14 . 1.0  1924 — Sept.  15  .  .  .  2.0 

1920 —  Mar.  17 .  1.3  - 

1921 —  .Vug.  21  0.3 

Sept.  29  . 0.9  Total  for  period . 34  9 


.\  letter  from  Mr.  Stone  received  in  October  says  that  until  the 
middle  of  Septeml)er  it  still  rained  slightly  at  night  in  Talara.  Major 
Holstein  reports  the  continuation  of  abnormally  high  temperatures  at 
Trujillo  through  the  winter  and  expresses  a  general  Ijelief  that  further 
trouble  is  to  be  anticipated.  He  sends  records  of  maximum  and  mini¬ 
mum  temperatures  at  Trujillo  for  1924  and  1925.  The  records  are 
incomplete,  especially  for  1924,  but  reduction  to  monthly  means  indi¬ 
cates  clearly  enough  the  trend.  Temperature  in  degrees  Centigrade. 


J. 

F. 

M. 

A. 

M. 

J. 

J. 

A. 

S. 

0. 

1924 

26 

26 

26 

2.S 

23 

21 

20.5 

19 

20 

20.5 

1925 

26 

28.5 

29 

27 

26 

25 

22.5 

22.5 

23 

23 

Progress  and  Sequelae  of  the  Floods 

Serious  effects  of  the  rains,  due  to  the  overflowing  of  natural 
drainage  channels,  seem  to  have  occurred  simultaneously  over  wide 
areas  in  the  highlands  of  the  Pacific  slope  before  there  was  appreciable 
precipitation  on  the  coast.  In  what  is  ordinarily  the  most  cloudless 
region  of  Chile  continuous  wet  weather  for  over  a  month  made  solar 
observations  impossible  during  January’. 

The  Harvard  Observatory  at  Carmen  Alto  reported  the  heaviest 
rainfall  for  the  Arequipa  district  since  February,  1893.  The  average 
yearly  precipitation  at  Arequipa  is  alxiut  100  mm.  (4  in.),  but  between 
January  22  and  31,  1923,  132  mm.  (5.18  in.)  were  recorded,  of  which 
32.3  mm.  fell  on  January  27  alone.  We  may  compare  the  figure  of 
327  mm.  at  Piura  between  March  7  and  April  i. 
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Beginning  uIhuu  January  23  swollen  mountain  torrents  fliMnled 
much  territory  alon^  the  Southern  Railway  of  Peru  and  cut  the  line 
itself  at  thirteen  different  |K)ints  l)etween  Arecjuipa  and  Yura,  on  the 
route  toward  C'uzco,  incidentally  depriving  Arequipa  of  electricity. 
Much  damajje  was  done  also  in  many  other  places,  from  the  Oroya 
Railroad,  which  crosses  the  Andes  from  C  allao,  southward  into 
'Farapaca. 

In  February,  despite  continued  rains,  much  emerjjency  reconstruc¬ 
tion  was  undertaken,  but  al)out  the  end  of  the  first  week  in  March 
conditions  in  the  mountains  of  central  Peru  l)ecame  worse  than  ever, 
and  at  the  siime  time  the  rainfall  at  sea  level  worked  southward  to  the 
valley  of  ('hicama  (compare  Major  Holstein’s  report)  and  to  C'asma. 
On  March  24,  according  to  Peruvian  newspa|x*rs,  c)5,(kh)  metric  tons 
of  water  fell  uixm  Trujillo.  Tens  of  kilometers  of  track  of  the  C'entral 
Railway,  together  with  many  of  the  bridges,  were  carried  away;  and 
on  March  18  Lima  and  Callao  were  left  without  light  and  power, 
owing  to  the  destruction  of  the  hydro-electric  stations  at  C'hosica 
and  Yanacoto. 

For  more  than  three  months  thereafter  communication  l)etween 
Lima  and  the  hinterland  was  uncertain  and  precarious,  and  the  fcxx! 
situation  s(K)n  lK*came  acute.  Fortunately,  primitive  transportation 
systems  were  ready  to  resume  th<Mr  former  roles.  Mules,  burros,  and 
llamas  largely  replaced  the  railroad  in  carrying  ix)tatoes,  onions,  eggs, 
and  other  supplies  from  the  sierra  to  the  coast.  C'hosica  (altitude 
28(H)  feet),  where  ordinarily  not  six,  perhaps  not  two,  llamas  might 
l)e  seen  during  the  course  of  a  year,  now  lx?came  the  rendezvous  of  as 
many  as  eight  hundred  in  a  single  day.  Mutton  on  the  h(M)f  was 
also  driven  down  to  the  great  population  centers,  one  flock  of  six 
hundred  sheep  journeying  into  Lima  from  the  lofty  grasslands  east 
of  C'erro  de  l*asco. 

The  Rimac  rose  to  within  eighteen  inches  of  the  embankments 
and  arches  in  Lima,  driving  hordes  of  rats  into  other  parts  of  the  city. 
In  the  valley  al)ove  the  capital,  as  well  as  in  the  Ica  valley  to  southward 
and  in  numerous  agricultural  river  basins  of  northern  Peru,  great  in¬ 
jury  was  done  through  the  sweeping  away  of  cotton  and  other  planta¬ 
tions  and  of  the  none  tcx)  plentiful  l)eds  of  arable  soil. 

Mr.  C'.  \V.  Sutton,  in  charge  of  the  government’s  vast  irrigation 
project  in  the  Olmos  section  of  the  northern  coast,  wrote  on  April 
16: 

Lanilxiyequc  was  the  town  most  menaced  by  the  floods — in  fact  it  is  in  the 
lx)ttom  of  a  natural  reservoir  and  could  only  be  defended  by  building  dikes  about  it 
high  enough  to  top  the  rising  water.  On  March  12 — from  that  same  church  tower 
from  which  we  had  seen  orchards  and  palms  bonlering  a  desert — one  could  see  naught 
but  water,  with  here  and  there  a  dune,  or  the  roof  of  a  house  sticking  above  the 
surface,  or  a  group  of  trees  standing  as  if  on  an  atoll. 
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From  March  12  to  20  wc  ran  the  HikmIs  a  race — trying  to  build  the  dikes  to  the 
netnled  height  before  the  water  rose  above  them.  We  gained  by  an  inch  on  March 
20 — a  bare  inch — and  then  the  water  began  to  subside. 

In  the  Talara  district  the  March  HckkIs  wrought  enormous  damage 
to  buildings,  machinery,  roads,  tracks,  telephone  lines,  pipes,  etc., 
finally  carrying  away  the  costly  and  elalxtrate  pumping  station  of  the 
International  Petroleum  Company  at  Vichayal,  on  the  Chira  River, 
so  that  part  of  the  fresh  water  for  a  population  of  more  than  i2,tXK) 
had  to  l)e  transix)rted  by  tank  steamer  from  Callao,  550  miles  away. 

The  following  comments  are  freely  transcril)ed  from  several  letters 
to  the  writer  from  Mr.  L.  M.  Stone.  They  are  dated  at  Talara,  April  9 
to  .August  17,  1925. 

We  have  felt  excessive  heat;  abnormal  stillness  of  the  atmosphere,  not  ex- 
|)erienced  before  the  rains  nor  after  their  termination;  intense  humidity.  . 

Recently  1  had  occasion  to  journey  from  Paita  to  I’iura  along  the  partially 
repaire<l  railroad.  On  the  way,  1  was  struck  by  the  great  extension  of  the  lakes 
which,  of  course,  are  wontlerful  breeding  grounds  for  mostjuitoes.  Malaria  is  now 
rife  in  Catacaos  and  also  in  the  Chira  River  towns.  Rheumatic  complaints  are 
common,  and  it  is  assertetl  that  dengue,  or  breakbone  fever,  has  appeared  at  Paita. 
beriberi,  too,  has  claimed  many  victims  because  of  the  shortage  of  vegetables. 
Market  gardening  has  been  undertaken  wherever  the  nature  of  the  ground  has 
offered  opjxirtunity.  The  tablazo  at  Paita,  for  instance,  has  been  sown  bv  seekers 
of  quick  crops,  but  night  frosts  have  affected  some  of  these  very  adversely.  In 
Trujillo,  projH^rty  values  have  fallen  greatly,  not  only  on  account  of  the  damage 
>uffere<l  but  also  because  the  inhabitants  fear  that  the  rains  may  reiteat  every  year. 

The  lack  of  projier  food  has  undoubtedly  sent  up  the  death  rate  alarmingly. 
In  Piura,  with  about  lo,(XX)  inhabitants,  there  were  175  deaths  during  .April  as 
against  .t47  for  the  entire  year  1924.  Of  the  .April  deaths  117  were  among  children 
under  five  years  of  age,  66  of  these  being  due  to  gasteroenteritis. 

The  local  pajx*rs  have  compiled  the  following  statistics  to  show  the  rapitl  in¬ 
crease  in  death  rate  during  the  progress  of  all  seasons  marked  by  heavy  rainfall; 
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The  rains  have  given  growth  to  abundant  vegetation  about  Talara,  especially 
in  the  quebradas.  Later  it  should  be  a  bumper  year  for  cotton.  A'oung  algarroba 
and  alfalfa  plants  are  now  common,  springing  up  mostly  from  the  droppings  of  horses 
and  burros.  Watermelons  with  fair-sized  fruit  are  sometimes  found.  .At  Mancora 
vegetation  is  particularly  luxuriant,  the  grass  on  the  tablazo  standing  three  feet  high 
on  May  26.  In  Piura  I  was  impressed  by  the  quaintness  of  the  soaked  thatched 
roofs,  which  looked  as  though  roof  gardens  were  being  cultivated.  The  principal 
plant  was  the  suravfa,  which  has  a  white,  bell-shape<l  flower. 

In  .April  we  had  millions  of  dragon  flies,  know'n  as  caballitos  del  diablp,  which 
were  reputed  to  feed  upon  the  mosquitoes.  With  the  winter  winds  and  sand  storms 
of  June  the  grillos,  or  crickets,  arrived  in  hordes  and  feasted  upon  the  vegetation. 
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With  reference  to  the  rapid  development  of  malaria  in  the  Talara- 
Negritos  communities  after  the  rains,  Dr.  A.  W.  Schoenlel)er,  of  Mont¬ 
clair,  N.  J.,  has  given  the  writer  further  data.  The  normal  rate  in  this 
region  is  less  than  two  jxt  thousand,  as  compared,  for  example,  with 
a  recent  annual  rate  of  alM)ut  ip  per  thousiind  at  Panama.  But  for 
the  month  of  July,  1925,  the  rate  for  Talara  and  Negritos,  on  an  annual 
basis,  st<M)d  at  140  |x.*r  thousand.  Berilx‘ri,  which,  Ixcause  of  the 
fo<Kl  habits  of  the  native  inhabitants  and  the  relative  scarcity  of 
green  stuffs  for  the  large  population  of  the  petroleum  centers,  is  always 
a  threat,  likewise  increased  with  the  commissary  difficulties.  Within 
four  weeks  after  the  towns  had  been  cut  off  from  ready  communica¬ 
tion  with  the  agricultural  river  valleys  the  physicians  were  seeing 
from  thirty  to  forty  new  cases  per  day. 

According  to  the  director  of  the  National  Ciuano  Administration 
the  March  deluges  w’ashed  35,txK)  tons  of  guano  into  the  sea,  chiefly 
from  the  Lolxis,  Macabi,  and  Ciuanape  islands.  Kven  more  disas¬ 
trous  than  this  immediate  loss  of  a  natural  resource  was  the  inevitable 
diminution  of  nitrogen  content  and  therefore  of  fertilizing  efficacy, 
through  the  extensive  absorption  of  water  by  the  guano  deposits. 
Most  serious  of  all,  however,  was  the  death  of  adult  guano  birds  through 
disease,  at  the  height  of  the  breeding  period,  and  the  abandonment  of 
countless  thousands  of  nests  containing  eggs  or  young.”  This  is 
likely'  to  lead  to  a  scarcity  of  the  indispensable  fertilizer  during  future 
years. 

The  higher  temperature,  and  perhaps  the  altered  salinity,  of  the 
ocean  water  apparently  had  the  effect  of  greatly  increasing  the  fouling 
of  ships’  bottoms.  An  inkling  of  the  increase  of  fresh  w'ater  poured 
into  the  Pacific  from  engorged  streams  may'  be  gained  from  the  flow 
of  the  river  Piura,  which  is  usually  dry  during  the  greater  part  of 
the  year  (Fig.  15).  At  the  time  of  maximum  elevation,  this  river  must 
have  discharged  at  the  rate  of  70  million  cubic  meters  every  twenty- 
four  hours,  or  practically  one-tenth  of  the  normal  annual  outflow  of 
such  perennial  streams  as  the  Rimac  and  the  Pisco. 

The  addition  of  so  much  flood  water  had  a  marked  effect  upon  the 
salinity'  of  the  coastal  ocean.  Thus  hydrometer  readings  of  samples 
taken  at  the  surface  by  Mr.  Heilner  and  the  writer  on  January  28, 
Ixtween  Cape  Blanco  and  the  Tiimbez  River,  showed  densities  of 
1.0247  when  corrected  for  instrumental  errors  and  reduced  to  a  value 
of  15®  C.  Three  readings  taken  along  the  same  part  of  the  coast  on 
March  4  showed  considerably  lower  densities,  viz.  1.0211  off  Zorritos, 
1.0213  off  Punta  Sal,  and  1.0180  off  Mincora  Cove. 

When  the  writer  traveled  by  launch  from  Guayaquil  to  Talara,  and 
then  to  Paita,  on  March  3-6,  1925,  the  first  climax  of  the  new  meteoro- 

>>  F.  Ballen  and  J.  C.  Gastiaburu:  La  emiRracion  y  mnrtalidad  de  las  aves  en  cl  verano  dc  loas. 
Memnria  de  la  Compailia  Adminislradoea  del  Cuano,  Vol.  l6.  1925,  pp.  41-45. 
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logical  rej'ime  had  already  had  time  to  produce  many  strange  effects. 
Lightning  played  constantly  along  the  Peruvian  coast  north  of  Zorritos 
throughout  the  night  of  the  third.  daybreak  of  March  4  the 
“desert”  shore  presented  a  remarkably  different  as|x*ct  from  that  of 
five  weeks  earlier,  for  it  hniked  almost  as  green  as  a  landscape  of  the 
humid  zone.  The  area  of  richest  vegetation  terminated  abruptly, 
however,  at  the  southern  Inirder  of  the  valley  of  the  Mancora  River. 
To  southward  the  high  tahlazo  which  stretches  toward  Cape  Blanco  was 
blessed  with  a  few  shrubs  and  stunted  trees,  but  the  weathered  sea¬ 
ward  face  of  this  part  of  the  coast  seemed  to  lx  practically  bare  of 
plant  growth. 

The  post-fluvial,  more  or  less  ephemeral,  vegetation  which  sprang 
up  at  many  jioints  along  the  Peruvian  coast  after  drought  fxricKls 
ranging  up  to  at  least  34  years  in  length  offers  an  interesting  subject 
for  investigation.  The  writer  has  no  knowledge  of  these  plants  and 
made  no  collections,  but  several  capable  Initanists  were  fortunately 
in  the  field  at  the  right  pericxl.  As  indicating  the  rich  variety  of 
vegetation  of  this  tyix*.  Dr.  Frank  M.  Chapman,  of  the  American  Mu¬ 
seum  of  Natural  History,  has  kindly  transmitted  the  following  passage 
fr«)m  his  notes: 

Mcillendo,  DecenilxT  S,  1918.  .\s  a  result  of  76  hours’  continuous  rain,  flowers 
are  abundant  on  the  painpa  and,  it  is  s;jid,  ‘‘for  the  first  time  in  40  years”  flowering? 
plants  have  rearhi“d  the  seacoiist.  i  counted  20-odd  sjxcies,  nearly  all  in  flower, 
though  the  season  of  bloom  appears  to  have  passed  its  prime  and  many  plants  have 
matured  their  sihmIs,  which  may  have  to  wait  40  years  more  for  their  turn.  The 
foothills  are  much  greener  than  the  pampa,  a  decided  green — not  greenish. 

December  9,  1918.  .Along  the  railway  line  to  .Arequipa,  immediately  south  of 
M<illendo,  flowering  plants  were  growing  in  masses  to  the  surf  line,  with  among  them 
many  which  were  jlry  and  withered.  This  growth  increased  in  richness  up  to  Km. 
50  (alK)Ut  1800  feet  altitude),  where  it  was  lush  and  luxuriant;  then  it  suddenly 
ceased. 

For  many  miles  along  the  coast  of  northernmost  Peru,  during  the 
March  journey  from  Guayaquil  southward,  the  writer’s  launch  passed 
through  Ixlts  of  murky,  yellowish-green  water  in  which  floated  quanti¬ 
ties  of  logs,  branches,  leaves,  and  other  valley  debris.  Here  and  there 
a  sharp  line  of  congested  flotsam  divided  such  areas  from  clear  blue 
water.  When  the  launch  passed  from  one  to  the  other  the  leaping  and 
darting  of  small  fishes  and  other  creatures  in  the  concentrated  rubbish 
told  of  the  abundance  of  life  along  such  lx)undaries.  Contrary  to 
expectations,  the  temperatures  proved  to  lx  nearly  the  same  in 
areas  of  lH)th  types,  nor  were  the  densities  more  than  very  slightly 
dissimilar. 

Talara,  on  March  5,  was  a  morass,  despite  a  system  of  ditches  which 
had  Ixen  constructed  to  drain  the  flats  from  the  base  of  the  tablazo;  and 
the  heaviest  rains  were  still  to  come.  Swimming  in  the  streets  were 
great  numlxrs  of  young  mullets,  identified  from  specimens  as  Mugil 
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Kui.  IS — DischarRi-  and  depth  of  water  in  the  Piura  River  during  the  floods  of  igis.  On  March  19 
the  ofiservation  point  was  sweiit  away,  and  records  could  not  f>e  resumed  until  May  8.  Compare  the 
normal  regimen  shown  in  Figure  69  of  Bowman's  "Andes  of  Southern  Peru.” 


thoburni,  which  had  in  some  manner  worked  up  from  the  wean  during 
the  course  of  the  fltKKls. 

The  harbor  had  frequently'  been  choked  with  countercurrent 
flotsiim  in  which  the  bodies  of  birds,  fishes,  and  other  creatures  were 
mingled  with  vegetation  from  northern  quebradas.  Live  reptiles  had 
also  floated  ashore  on  rafts  of  green  plants.  Among  specimens  which 
had  l)een  preserved  in  anticipation  of  the  writer’s  return  were  a  venom¬ 
ous  serpent  locally  known  as  a  maainche  {Lachesis  lanceolatus)  and  an 
Ameiva-like  lizard  (Dicrodoti  lentiginosus).  The  latter  has  not  pre¬ 


viously  been  recorded  from  I’eru,  though  it  is  abundant  on  K1  Muerto 
(Santa  Clara)  Island  in  the  C'>ulf  of  (iuayaquil.  It  is  exceedingly  inter¬ 
esting  from  a  zfxigeographic  point  of  view  that  the  species  of  lizard  and 
snake  found  alive  on  flotsam  in  northern  Peru  should  l)e  similar  to,  or 
identical  with,  species  supptfsed  to  have  lK*en  transjiorted  by  natural 
rafts  to  certain  islands  of  the  Lesser  Antilles.  Martinique,  for  example, 
is  cursed  by  the  presence  of  the  fer-de-lance,  the  same  snake  as  the 
one  taken  from  stranded  vegetation  at  Talara. 

At  this  date  the  vultures  were  in  clover,  for  carcasses  dotted  the 
shore  line.  Pockets  of  water  lay  here  and  there  on  the  back-l)each 
slope,  and  straight-walled  gulches,  twenty'  feet  or  more  in  depth,  cut 
it  in  various  directions.  One  new  river  was  said  to  contain  water  seven¬ 
teen  feet  in  depth.  The  cemetery  had  fared  dismally,  for  crosses  and 
headstones  had  toppled  l)y’  the  score  and  coffins  had  l)een  flushed  from 
the  graves. 
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The  wl^es  of  the  tablazo  showed  the  result  of  rainfall  erosion  at  its 
lx.*st,  for  the  surface  soil  had  here  l)een  carried  away,  leaving  huge 
knobs  of  sandy  conglomerate  standing  up)on  mushr(K)m-like  stems. 
The  plateau  was  soft  from  more  rain  water  than  it  could  readily 
absorb,  and  the  pebbles  and  shells  of  the  old,  uplifted  sea  floor  had 
Ix'en  washed  clean. 

The  distant  Amotapes  were  black  deluged  at  the  moment  with 
rain  and  bursting  into  flame  with  long  flashes  of  lightning.  To  many 
inhabitants  of  this  region  lightning  and  thunder  had  come  as  unknown 
and  terrible  phenomena. 

On  the  evening  of  March  5,  the  writer  reembarked  for  Paita,  pass¬ 
ing  en  route  through  an  endless  series  of  drift  lines  composed  chiefly 
of  finely  comminuted  flotsam  but  with  here  and  there  a  Ixile  or  bough 
from  territory  north  of  the  desert.  Some  time  after  two  o’clock  in 
the  morning  of  the  6th  rain  Ijegan  to  fall,  and  at  daybreak  the  harlxir 
and  town  of  Paita  presented  a  forlorn  and  untoward  appearance. 
Hard,  steady  rain  was  pelting  down  lx?fore  a  northwest  wind.  A 
broad  stream  of  muddy  water  gushed  out  Ijetween  buildings  along  the 
water  front,  and  a  deep  arroyo  occupied  the  site  of  one  of  the  principal 
streets.  Aliove,  at  the  edge  of  the  mesa,  huge  oil  tanks  were  tilted  at 
dangerous  angles,  as  the  falling  water  undermined  their  foundations. 

Conditions  in  Western  Ecuador 

The  rainy  season  in  Peru  was  contemporaneous  with  weather  of 
the  same  type  along  the  semiarid  coasts  of  Ecuador.  Although  the 
inner  shores  of  the  (»ulf  of  Guayaquil,  including  the  island  of  Puna 
and  the  valley  of  the  Guayas  River  are  subject  to  an  annual  rainy 
season,  the  lower  part  of  the  Gulf  and  the  coast  from  Point  Santa  Elena 
north  to  Cape  San  Lorenzo  are  regions  of  scanty  precipitation.  The 
dividing  line  between  the  territory  of  annual  rains  and  that  of  rains 
at  intervals  of  several  years  runs  northward  through  the  delta  of  the 
Tumliez  River,  passing  to  the  eastward  of  El  Muerto  (Santa  Clara) 
Island,  across  the  base  of  the  peninsula  of  Santa  Elena,  and  thence 
northward  not  far  from  the  shore.  The  country  on  the  w’estern  side 
of  this  line  is  covered  with  a  xerophytic  type  of  vegetation,  very  poor 
in  variety  and  luxuriance  on  El  Muerto  and  at  Santa  Elena  but 
l)ecoming  richer  toward  the  north.  La  Plata  Island,  for  example,  has 
a  varied  growth  of  drought-resisting  trees  and  shrubs  in  addition  to 
veritable  forests  of  tree  cactus  and  a  rich  flora  of  herbaceous  vegetation 
which  follows  the  periodical  wet  seasons.  No  rain  fell  at  La  Plata 
during  1924,  and  there  had  been  no  appreciable  precipitation  alx)ut 
Point  Santa  Elena  since  the  season  of  1918-1919.** 

”  .\n  account  of  conditions  about  Point  Santa  Elena  is  given  in  the  article  cited  in  \atural  //it- 
Icry,  footnote  3. 


ii 


OCEANIC  AND  CLIMATIC  PHENOMENA 


53 


During  the  Ecuadorian  field  work  of  Mr.  Heilner  and  the  writer, 
which  extended  from  January  29  to  March  3,  but  one  rainless  day 
(  February  21  )and  one  rainless  night  (February  24-25)  were  experienced 
along  this  coast. 

It  may  also  be  noted  that  there  were  unusually  heavy  rains  in  the 
mountains.  On  the  same  date  as  the  destructive  floods  in  Lima  nearly 
half  of  the  mountain  sections  of  the  Guayatiuil-CJuito  Railroad,  in 
Ecuador,  were  destroyed  by  floods. 

The  River  Chanchan  is  said  to  have 
risen  eighteen  feet  in  a  single  night, 
washing  away  numerous  houses  at 
Huigra  and  elsewhere. 
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The  Question  of  Periodicity 

In  western  Ecuador,  as  on  the  coast 
of  northern  Peru,  the  seven-year  cycle 
of  rainfall,  subject  to  a  certain  varia¬ 
bility  of  intervals  and  intensity,  is  cur¬ 
rently  recognizetl.  The  length  of  the 
peritnl  agrees  with  that  of  one  which 
has  l)een  studied  by  Clough,**  but  the 
writer  lacks  data  for  attempting  a  cor¬ 
relation.  Precise  information  regarding 
rainfall  and  advances  of  the  counter- 
current  in  the  region  is  exceedingly 
difficult  to  obtain,  but  it  is  known  that 
one  or  lK)th  of  the  phenomena  (which 
would  seem,  indeed,  to  l)e  inseparable) 
characterized  in  greater  or  less  degree 
the  years  1878,  1884,  1891,  and  1918. 

The  season  of  1925,  however,  over¬ 
shadowed  all  other  years  within  living 
memory.  The  interval  l)etween  1891 

and  1925  suggests  at  once  the  35-year  Bruckner  pericKl,  but  the 
end  dates  are  quite  at  variance  with  the  established  wet  epcx'hs  of 
Briickner, 

We  know,  at  any  rate,  that  the  demonstrations  of  El  Sino  are 
seasonal  and  rhythmic,  and  that  the  causes  l)ehind  them  are  meteoro¬ 
logical  in  the  broadest  sense.  Although  we  have  only  the  vaguest 
references  to  years  of  rainfall  and  countercurrent  during  the  historic 
jjeriod  previous  to  1891,  it  has  l)een  suggested  that  the  march  which 
Pizarro  made  through  Piura,  while  on  his  triumphal  journey  toward 


Fl<;.  16 — The  coastt  of  northern  Peru 
and  southern  Ecuador.  The  heavy  bro¬ 
ken  line  divides  regions  having  annual 
rains  (to  the  east)  from  those  having  rains 
only  at  intervals  of  years  (to  the  west). 
Scale  1:6.500.000. 


••  H.  W.  Clough:  An  .Approximate  Seven-year  Period  in  Terrestrial  Weather,  with  S>lar  Correla¬ 
tion,  Monthly  Wralktr  Kn..  Vol.  48,  19JO,  pp.  593-596. 
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Cuzo),  was  i)<)ssil)le  only  l)ecause  he  chanced  to  land  upon  the  desert 
shores  durinjj  one  of  the  rare  aiios  de  abumlancia,  or  years  of  abundant 
water  and  vejjetation. 

There  are  indications  in  the  stratijjraphy  of  northwestern  Peru 
that  iH‘ri(Klic  “wet  years”  may  have  characterized  the  region  far  back 
into  Tertiary  time.  Professor  Kdward  H.  Berry  has  kindly  supplied 
the  writer  with  the  following  note  relating  to  this  subject. 

The  Tertiary  is  many  thousimd  feet  in  thickness  and  is  characterized  almost 
throughout  by  jK-bhle  Ix-ds  at  intervals  in  clay  shales  or  s;mdstones,  anti  the  jx-bble 
tx-tls  are  usually  crowded  with  molluscan  shells,  sometimes  of  but  few  s|x.*cies.  The 
ajjes  represented  are  Middle  and  l'p|K‘r  Ktx'ene,  Oligocene,  and  Lower  Miocene 
(there  is  no  Midille  or  l’pix*r  .Miocene  or  IMitxene).  These  jx'bble  beds  seem  to  be 
most  regular  through  about  25«H)  feet  in  the  middle  of  the  Eocene  of  the  region, 
Ix'coming  less  regular  and  less  prominent  a  feature  some  5(XX)  feet  below’  the  top 
of  the  Etnene;  they  do  not  again  become  prominent  except  for  an  interval  of  about 
750  feet  near  the  middle  of  the  I.ower  Miocene.  During  the  Pleistocene’^  the  suc¬ 
cession  of  coiistal  terraces  ai)ix*ar  to  fulfill  admirably  the  conditions  of  [X'riodic 
rt(KMl  years,  not  only  in  the  character  of  the  materials  but  in  the  resulting  to|x>graphy, 
and  this  may  well  have  lx*en  true  of  the  Middle  and  Upjx?r  Miocene  and  Pliocene 
during  which  the  mountain  barrier  to  the  east  was  rising  to  great  heights  and  whose 
de|x)sits  are  not  available  for  study. 

Finally,  Dr.  H.  H.  ('lay ton  has  made  by  letter  the  following  com¬ 
ments  l)earing  uix)n  the  possible  ultimate  causes  of  the  phenomena 
here  (lest'ril)e(l. 

Researches  on  the  influence  of  changes  in  solar  heat  radiation  upon  our  atmos¬ 
phere  have  shown  that  the  Ixdts  of  high  and  low  pressure  normally  in  the  atmosphere 
are  »lisplaced  to  and  fro  with  changes  in  solar  radiation.  When  the  radiation  is  high, 
the  tx'lts  of  high  pressure  near  the  30th  parallels  are  displaced  toward  the  jx)les,  and 
when  the  solar  radiation  is  Ix-low  normal  they  retreat  toward  the  equator.  Part  of 
the  evidence  for  this  statement  is  found  in  my  book  “World  Weather”  (pp.  244-251). 

Ikxause  of  lack  of  data  we  have  not  yet  exjimined  in  detail  the  jxjsition 
of  the  high  area  in  the  south  I’acific  during  iq22  and  1925,  but  there  was  a  marked 
retreat  of  the  northern  high  pressure  areas  toward  the  equator,  and  1  have  no  doubt 
that  the  same  thing  took  place  south  of  the  equator;  in  fact  your  own  observations 
are  evidence  of  it,  because  as  a  meteorologist  I  can  sec  no  other  way  to  explain  the 
conditions  you  report.  The  solar  radiation  was  unusually  low  from  1922  to  1924. 


••  T.  ().  Bosworth:  Geoloxy  of  the  Tertiary  and  Quaternary  Periods  in  the  North-West  Part  of 
Peru,  London,  19JJ. 


AN  ICE  CAVE  IN  NEW  MEXICO 


Willis  T.  Lee 

U.  S.  Geological  Survey 

K\V  Mexico  is  a  land  of  natural  wonders.  To  such  features 
as  the  beautifully  symmetrical  crater  cone  of  Mt.  C'apulin 

’  and  the  s|)ectacular  ('arlsbad  ('avern,  set  aside  as  National 
Monuments,  is  now  added  a  new  curiosity  in  the  form  of  an  un¬ 
usually  interesting  ice  cave. 

The  cave  is  situated  in  the  western  part  of  the  state  about  fifty 
miles  southeast  of  (iallup  and  an  ecjual  distance  from  (irants.  It  is 
readily  reached  by  automobile  from  either  town.  The  writer’s  party 
made  the  visit  from  (iallup.  Leaving  that  coal-mining  town  early 
one  morning,  we  motored  southward  through  the  Zuni  Indian  Reserva¬ 
tion  to  the  Mormon  town  of  Ramah. 

A  few  miles  farther  east  the  ruins  of  some  ancient  cliff  dwellings 
were  visited.  Little  is  known  of  the  ruins  in  this  part  of  New  Mexico, 
but  their  numlH*r  suggests  that  this  country  once  supported  a  much 
greater  population  than  it  does  at  the  present  time.  A  stop  was  also 
made  at  Inscription  Rock,  now  known  as  the  K1  Morro  National 
Monument,  where  the  face  of  the  massive  sandstone  is  covered  with 
inscriptions  dating  back  to  the  early  Spanish  ex{)editions. 

Thk  Lav.\  Country 

Another  run  of  half  an  hour  brought  us  to  the  f<K)t  of  a  great  volcanic 
cone,  once  used  as  a  signal  station  and  known  locally  as  Cerro  de  la 
Bandera,  or  Flag  Butte.  The  cone  rises  steeply  many  hundrtxls  of 
feet  above  the  plain  on  which  it  stands.  Its  summit  has  an  altitude 
of  8300  feet  according  to  our  aneroid.  The  slope  of  loose  volcanic 
cinders  is  as  steep  as  unconsolidated  material  will  lie.  The  lower  part 
is  covered  with  pine  trees;  the  upp>er  part  is  nearly  barren.  The  great 
crater  depression  in  the  top  of  the  cone  was  estimated  as  alx)ut  5(k) 
feet  deep.  The  rim  is  broken  away  on  one  side  as  if  the  last  flow  of 
lava  had  broken  through  and  carried  away  the  material  from  thence. 

Cerro  de  la  Bandera  stands  at  the  northern  margin  of  a  great 
lava  field — rough,  black  malpais  (bad  country) — that  stretches  away 
as  far  as  the  eye  can  reach.  It  is  known  as  Los  Veteados,  or  the  veined 
country,  because  of  great  cracks  formed  when  the  lava  cooled.  Many 
of  these  “veins”  or  cracks  lead  down  into  hollows  where  the  molten 
lava  escaped  during  the  closing  stages  of  flow,  leaving  the  solidified 

55 

1 

1 


THK  (;K()(.RAI*HICAL  rkvikw 


5^> 

crust  arching;  over  caves.  These  caves  have  long  been  used  as  places 
of  refuge.  Many  a  criminal  has  escaiK*cl  capture  by  retiring  to  some 
such  refuge  in  the  malpdis,  where  pursuit  is  practically  impossible  by 
those  who  are  not  intimately  actjuainted  with  the  devious  passiiges. 
riie  .Apache  warriors  were  wont  to  leave  their  women  and  children 
in  these  natural  shelters  when  they  went  on  the  warpath  or  set  out 
<»n  foraging  ex|x.*ditions.  Judging  from  the  numerous  hk'Ic  shelters 
and  fragments  of  |K)ttery  of  ancient  design,  the  custom  was  a  very 
ancient  one. 


FkATI  KKS  of  TItK  ICK  C.WE 

'Fhe  ice  cave,  which  was  our  objective,  is  no  exception  to  the  rule. 
Kvidences  of  former  occupation  were  found  on  all  sides  of  it.  Doubtless 
this  was  a  favorite  refuge,  f)ecause  within  the  cave  is  a  permanent 
supply  of  g(H)d  drinking  water.  The  cave  is  kx-ated  on  the  side  from 
which  the  crater  rim  was  carried  away  and  is  so  situated  that  it  is 
l)est  examined  in  the  morning  light.  It  is  about  50  feet  l)elow  the 
surface  and  ojKms  into  a  large  depression  formed  by  the  collapse  of 
the  nM)f.  Apparently  the  last  flow  of  lava  from  the  crater,  perhaps 
the  one  that  broke  through  the  rim,  was  50  to  75  feet  deep.  Where 
the  cave  is  situated  the  lava  crusted  over  to  a  depth  of  50  feet  or  more, 
when  the  nx'k  1k?1ow,  still  in  a  fluid  state,  flowed  out  leaving  a  long 
irregularly  shajx*d  hollow.  The  crust  above  this  cave  collapsed  in 
several  places.  But  in  other  places  it  remains  arched  over  the  hollow. 
The  largest  depression  thus  formed  constitutes  the  entrance  to  the  ice 
cave. 

We  claml)ered  down  the  wall  of  jagged  rocks  into  the  large  open¬ 
ing,  made  our  w'ay  over  the  angular  blocks  of  fallen  rock  that  once 
formed  the  roof,  and  finally  entered  the  dark  cavern,  where  artificial 
light  was  needed.  There  we  saw  l)efore  us  a  perpendicular  wall  of 
clear  blue  ice  extending  entirely  across  the  cave,  a  distance  of  alx)ut 
50  feet,  and  rising  14  feet  alx)ve  the  fl(X)r.  Other  visitors  had  been 
there  Ixdore  us,  bringing  with  them  the  trunk  of  a  small  pine  tree 
which  served  as  a  rude  ladder.  By  means  of  it  we  climljed  to  the  top 
of  the  ice. 

The  upper  surface  of  the  ice  is  level  for  about  30  feet  back  from 
the  face  and  then  gradually  slopes  inward  toward  the  back  of  the 
cave.  The  total  thickness  of  the  ice  is  not  known,  for  the  bottom  is 
nowhere  exposed.  Most  of  the  ice  is  clear  and  has  a  bluish  tint.  It 
lies  in  horizontal  layers  separated  by  thin  seams  of  impure  ice.  At 
one  horizon  near  the  top  are  several  large  blocks  of  rock  apparently 
fallen  from  the  ceiling  and  later  covered. 

We  took  the  temperature  in  several  places  in  the  ice  cave.  It  was  a 
warm  day  in  August.  The  water  standing  in  the  pool  at  the  base  of 
the  wall  of  ice,  the  air  above  the  ice  and  in  the  cave  back  of  the  main 
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Fig.  3 

Fig.  I — The  edge  of  the  malpais,  showing  the  rough,  barren  flow  lava  in  the  foreground  and  the  forest 
in  the  distance  beyond  the  limit  of  flow. 

Fig.  3 — The  interior  of  the  crater  of  Cerro  de  la  Bandera.  The  pine  trees  on  the  inner  slope.  50  to 
75  feet  high,  give  an  idea  of  the  size. 
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mass,  and  the  rtK'k  of  the  inner  walls  all  showed  a  temjxTature  of 
32’  F. 

The  effect  of  the  summer  heat  is  seen  near  the  mouth  of  the  cave. 
The  ice  is  so  far  from  the  o|xninji  that  the  rays  of  sun  never  strike  it; 
l)ut  a  warm  current  of  air  (Kxasionally  reaches  it.  The  winds  at  the 
surface  cause  shiftinjj;  of  air  currents  in  the  sink  and  to  a  less  extent 
in  the  cave  itself.  The  net  result  of  the  summer  activitv  of  the 


Fig.  3 — The  ice  cave.  I.ookiriK  hack  into  the  cavern  over  the  top  of  tlie  ice.  Tlie  three  persons  in 
the  foreitround  are  standinR  at  the  hwt  of  the  ice  wall,  which  is  so  feet  long  and  14  feet  hiKh.  The  man 
above  is  standinK  on  the  Kreat  mass  of  ice  which  extends  back  30  feet  and  then  slofn-s  gently  downward 


toward  the  back  of  the  cave.  The  irregular  masses  in  the  foreground  are  rocks  from  the  collapsed  roof. 


warm  currents  is  shown  in  the  form  of  the  ice  where  the  face  is  curved, 
sujijiesting  swirling  currents  of  warm  air. 

Origin  of  thf:  Icf:  and  Scifixtific  Intkrkst 

The  (X'currence  of  |X‘r|x*tual  ice  in  large  quantity  in  caves  is  rare, 
although  many  instances  of  small  volumes  of  ice  are  known.  Edwin 
Swift  Balch  destrilxxl  a  large  number  in  a  volume  on  “(ilacieres  or 
hVeezing  Caverns”  (it)(X)),  and  a  ret'ent  publication  by  (ieorg  Kyrle, 
“(irundriss  der  theoretischen  S|x*laologie,”  contains  additional  infor¬ 
mation.  Also  many  ice  caves  in  the  lava  fields  of  the  Northwest 
have  bet'll  examint'd  but  not  descrilxxl  in  print.  None,  however,  that 
have  come  to  the  writer's  notice  excel  that  at  Cerro  de  la  Bandera  in 
volume  of  ice.  The  (x'currence  of  ice  formed  in  caves  has  given  rise 
to  much  sjxculation  and  in  stime  instances  to  wild  conjecture.  How¬ 
ever.  one  need  not  hnik  for  extraordinary  causes  in  explanation  of  the 
ice.  nor  is  it  necessary  to  appeal  to  chemical  changes,  exhalations  of 
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gas,  or  other  rare  phenomena.  The  ordinary  changes  in  weather  and 
the  well  known  characteristics  of  scoriaceous  l)asalt  apjx'ar  to  l)e 
(jiiite  sufficient  to  account  for  the  ice  in  our  ice  cave  though  no 
extended  observations  were  made  in  it. 

At  the  altitude  of  this  cave,  feet  or  more  above  sea  level,  the 
cold  of  winter  is  severe,  and  freezing  weather  lasts  many  months. 
During  times  of  frost  the  cold  air  circulates  among  the  nx'ks,  c(K)ling 
them  Ixlow  the  freezing  tem}x*rature.  Water  flowing  into  the  c(K)led 
spaces  congeals.  During  thawing  weather  warm  air  circulates  through 
the  ojxn  spaces  and  warms  the  nx'ks.  If,  on  the  whole,  the  warmth 
prevails,  as  it  does  in  most  places,  the  ice  of  winter  melts  in  summer, 
and  there  is  no  ixTjxtual  supply.  Hut  in  a  few  favored  places  the 
summer  heat  dcxs  not  overcome  the  winter  frost,  and  the  ice  formed 
during  the  cold  season  is  not  entirely  melted  during  the  warm  season. 
In  brief,  there  is  a  lagging  of  effect  in  the  change  of  temix*rature.  The 
"cold”  of  winter  is  conserved  in  the  cave  just  as  it  is  in  an  ice  house. 
It  is  even  possible  that  the  temjxrature  of  the  rtxks  to  a  considerable 
depth  beneath  the  surface  may  be  lowered  so  far  below  the  freezing 
point  during  a  long  cold  period  that  freezing  may  continue  after  all 
ice  has  melted  from  the  surface.  The  accumulation  of  ice  in  spring 
and  early  summer  has  been  noted  in  several  places  Its  formation 
in  the  case  of  the  Decorah  Ice  Cave  in  Iowa  has  been  described  by 
.Mois  F,  Kovarik.* 

It  may  not  be  out  of  place  to  call  attention  to  the  possibility  of 
making  scientific  observations  here  of  a  timely  nature.  The  lava  in 
which  this  cave  is  situated  results  from  a  relatively  recent  volcanic 
eruption — how  recent  is  not  known.  The  liquified  rock  fl(K>ded  the 
lowland  east  of  the  Zuni  Mountains  and  flowed  northward  to  the 
San  Jose  River  at  Cirants,  where  the  congealed  lava,  as  seen  from  the 
railway,  appears  quite  fresh. 

This  is  one  of  the  lava  flows  said  to  lx  so  recent  that  it  might  have 
taken  place  in  historic  time.  Yet  on  this  flow  stand  large  pine  trees, 
and  in  it  is  a  cave  with  a  body  of  ice  of  such  nature  that  it  must  rep¬ 
resent  accumulation  through  many  years.  Also  on  the  lava  near  the 
cave  are  the  remains  of  a  prehistoric  people. 

The  banding  of  the  ice  in  the  cave  suggests  a  possibility  of  working 
out  a  chronology.  The  mass  is  made  up  of  layers  of  ice.  Each  layer 
may  represent  a  year’s  accumulation  or  it  may  represent  a  climatic 
cycle.  This  could  probably  lx  determined  by  careful  observation. 
It  is  not  impossible  that  the  climatic  changes  recorded  in  the  ice 
might  supplement  the  chronology  obtained  by  studying  the  growth 
of  trees.  The  large  pine  trees  of  this  region  offer  an  attractive  start 
for  such  a  comparisr)n. 

* -■X.  F.  Kovarik:  Tlie  Decorah  Ice  Cave  and  Its  Explanation.  Sdentific  American  Suppl.,  Vol 
46.  1898.  November  26.  pp.  19158-19159. 


QUELPART  ISLAND  AND  ITS  PEOPLE 


R.  Burnett  Hall 

University  of  Michigan 

I'KLPART  Island  lyinjj  fifty  miles  south  of  the  Korean  coast 
may  In*  distinguished  from  afar  by  the  towering  p)eak  (6785 
feet),  Mt.  Auckland,  Kanra  San.  The  long  slopes  and  sub¬ 
sidiary  spurs  of  this  great  volcanic  cone  comprise  the  715  square 
miles  of  the  island.  Quelpart  was  first  brought  to  the  attention 
of  the  western  world  by  one  Hendrick  Hamel, ‘  a  Dutch  sailor,  who 
was  shipwrecked  upon  its  coast  in  1653.  Before  that  date  Dutch 
navigators  in  the  Cathay  trade  had  come  in  contact  with  the  island 
and,  noting  its  similarity  in  form  to  the  galiot,  had  dubbed  it  “Quel- 
part,”  a  slang  word  for  such  ships.  This  has  Ijeen  adopted  in  conven¬ 
tional  usage  though  rightfully  the  name  is  Saishu  To,  Japanese, 
Chyoijyudo,  Korean.  Nothing  of  a  detailed  or  purely  geographic 
nature  has,  to  the  writer’s  knowledge,  ever  l)een  published  on  it  in 
any  western  language. 

Numbers  .\xd  Origin  of  Popul.\tion* 

The  population  of  Quelpart,  according  to  the  census  of  1921,  was 
198,719,’  of  which  less  than  one  half  of  one  per  cent  was  listed  as 
foreign,  chiefly  Japanese.  The  average  density  of  population,  280 
t>ersons  to  the  square  mile,  is  not  particularly  high  when  compared 
with  figures  for  some  other  parts  of  Asia,  which  are  no  better  endowed 
climatically,  h'or  Quelpart,  however,  it  means  an  extremely  low 
standard  of  living.  The  area  fit  for  agriculture  is  limited — only  40 
l>er  cent  is  thus  available — and  soil,  surface,  and  drainage  conditions 
generally  are  unfavorable.  Even  judging  by  the  worst  Asiatic  stand¬ 
ards,  the  lot  of  the  native  is  hard.  How  much  of  the  poverty  and 
the  shiftless  manner  of  living  is  due  to  a  miserly  environment  and  a 
too  dense  jxipulation  and  how  much  to  the  past  cannot  l)e  said.  For 

■  Verhaal  van  hrt  Vcrgaan  van  liet  Jarht  de  Sitvrtltr  .  .  door  Hendrik  Hamel  (Lin- 

schoten  Vercenining  No.  i8>.  The  HaRue.  1920. 

For  diRests  in  EnRiisIt  see:  Jolin  Pinkerton;  A  (^neral  Collection  of  the  Ben  and  Most  Interest¬ 
ing  Voyages  and  Travels  in  All  Parts  of  the  World  (17  Vols..  London.  1808-14),  Vol.  7,  pp.  517  it 
sqq  :  W.  E.  Griffis:  Corea.  Without  and  Within.  Philadelphia.  1885;  and  the  reproduction  of  the 
old  English  translation  in  Trans.  Korea  Hranch  Royal  Asiatic  Soc..  Vol.  9.  1918.  pp.  91-148. 

'  1921  statistics  throughout  are  taken  from  the  1021  census.  Government  Printing  Office.  Kiejo 
(Seoul).  Chosen.  1923.  Use  has  also  been  made  of  other  official  statistics  from  the  Governor 
Cfeneral's  Office.  Kiejo.  Chosen. 

'  This  is  a  marked  decline  on  the  figures  for  1919.  201.336,  a  fact  to  be  accounted  for  by  the  serious 
typhus  epidemic  in  1919  followed  by  a  minor  smallpox  epidemic  in  1920. 
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long,  Quelpart  was  a  ix*nal  colony  of  Korea, ^  l>eing  that  country’s 
most  outlying  and  isolated  possession.  Sir  Edward  Belcher*  was 
struck  by  the  wanton  exploitation  of  the  land  and  surmised  that  it 
was  due  to  the  lack  of  interest  on  the  part  of  those  who  could  never 
own  land  and  expected  to  leave  the  island  when  their  periotl  of  in¬ 
carceration  had  expired.  Until  very  recently,  too,  most  of  the  land 
was  held  under  public  or  village  ownership,®  a  condition  which  does 
not  encourage  individual  effort. 

The  origin  of  the  people  of  Quelpart  is  still  open  to  question. 
Doubtless  many  strains  are  represented  in  the  present  population. 
Though  isolated,  the  island  lies  in  no  cul-de-sac:  from  the  earliest 
times  it  has  served  as  a  stepping  stone  betw’een  Korea  and  China  in 
the  west  and  Japan  and  the  Loo  Choos  in  the  east. 

The  sea-roving  proclivities  of  the  Neolithic  man  of  coastal  China 
probably  led  him  at  an  early  date  to  Quelpart,^  across  the  five  hundred 
miles  of  enclosed  waters  of  the  Yellow  Sea.  This  theory  is  especially 
plausible  when  we  consider  the  westernmost  branch  of  the  Kuro  Siwo 
and  its  path  along  the  Chinese  coast  and  thence  northeastward  to  the 
island.  The  peak  of  Kanra  San,  as  we  have  said,  attracts  attention 
from  great  distances  at  sea.  The  Mongoloid  invasions  of  Japan, 
embracing  various  groups  from  the  Amur  to  the  Si,  must  have  passed 
largely  by  the  way  of  Korea  and  have  included  Quelpart.  The 
Polynesian  and  Malaysian  strains  which,  at  a  later  date,  filtered 
northward  along  the  Loo  Choo  bridge  also  probably  left  their  mark. 
Several  attempts  have  been  made  to  prove  a  dominant  southern  origin 
of  the  people,®  but  other  investigations  point  strongly  to  a  common 
origin  with  the  Japanese.*  At  an  early  date,  however,  Quelpart 
came  under  the  domination  of  the  nearer  mainland,  paying  tribute 
to  various  states  in  succession  that  established  themselves  in  the 
Korean  peninsula.  Because  of  its  strategic  position  Quelpart  played 
a  part  in  the  Mongol  invasions  of  Japan.  In  1272  the  island  was  oc¬ 
cupied  by  the  troops  of  Kublai  Khan,  and  the  ancient  and  nominally 
independent  kingdom  of  Tamna  was  brought  to  an  end.  The  famous 
timlxr  of  the  island  was  badly  exploited  in  the  building  of  the  second 
great  Mongol  fleet.  The  Mongols  remained  in  possession  until  they 
were  forcibly  driven  out  100  years  later.  During  their  lax  hold,  after 

•  H.  B.  Hulbert:  The  Island  of  Quelpart.  Bull.  Amer.  Geogr.  Soc.,  Vol.  37.  1905,  pp.  306-408; 
W.  E.  Grifiu:  Corea,  The  Hermit  Nation.  7th  edit.,  London,  190s.  p.  201;  "De  Sperner  door  Hendrik 
Hamel”  (see  footnote  i)  also  contains  interesting  accounts  of  peoples:  Sir  Edward  Belcher:  Narra¬ 
tive  of  the  Voyage  of  H.  M.  S.  Samarang.  2  vols.,  London.  1848  Volume  i  has  an  interesting  account 
of  experiences  with  the  people. 

•  Belcher,  op.  cil. 

•  Hulbert.  op.  cil. 

’  C.  W.  Bishop:  The  Historical  Geography  of  Early  Japan,  Geoir.  Rn..  Vol.  13.  1923.  PP-  49-63- 

'  Hulbert.  op.  cil.;  Belcher,  op.  cil. 

•W.  G.  Aston,  transl.:  Nihongi,  2  vols.,  London,  1896;  reference  in  Vol.  2,  p.  323,  note.  An 
ancient  my-th  tells  of  the  first  three  men  of  Quelpart  securing  wives  from  among  the  daughters  of 
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the  second  invasion  of  Japan,  Japanese  marauders  used  Ouelpart  as  a 
l)ase  for  attacks  on  the  Korean  coast.'” 

'I'he  island  which  had  l)ecome  an  inte}?ral  part  of  Koryu  was  later 
al)sorl>ed  as  such  into  the  j^reater  Korea.  The  culture,  consetpiently, 
is  today  (juite  dominantly  Korean.  \’et  marked  departures  are  often 


Fig.  I — yucljiart  Island,  Saisliu  To.  Drawn  from  a  iiliotoprint  of  the  Japanese  chart  No.  1208 
kindly  supplied  by  the  I’.  S.  UydroKraphic  Office.  The  dashed  lines  delimit  the  three  natural  regions — 
Coastal,  Middle,  and  Mountain.  .Scale  approximately  i:  850,000.  Ins«‘t  map  shows  the  situation  of 
the  island. 


encountered  which  may  lie  either  a  result  of  ItK'al  development,  due  to 
isolation,  or  past  contact  with  Japan  and  the  South. 

Tuf:  Distriiu'tiox  of'  Population 

With  the  rather  unimportant  exception  of  a  few  isolated  hovels  on 
the  up|x*r  slopes  and  small  valleys  of  Kanra  San,  all  of  the  fieople  of 
yuelpart  live  in  villages.  This  allows  an  accurate  study  and  map 
presentation  of  |x>pulation  distribution.  It  will  be  noted  that  by 
far  the  majority  of  villages  (X'cur  in  a  Ixdt  encircling  the  island  in 
close  proximity  to  the  sea.  A  second  and  less  important  l)elt  occurs 
s(mie  distance  inland,  where  the  lower  mountain  slopes  give  way  to 
the  coastal  region  of  low  relief.  Other  villages  are  found  at  the  inter¬ 
section  of  lines  of  communication  and  at  points  of  contact  between 
natural  regions. 

This  distribution  corresponds  very'  closely  to  the  natural  divisions 
of  the  island.  The  degree  of  slope  is  consistently  greater  with  in¬ 
crease  in  elevation,  and  there  has  grown  up  a  local  recognition  of 

'*  Nakada  Yamada:  Ghenkd;  The  Mongol  Invasion  of  Japan.  London.  1916. 
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three  natural  entities — the  ('oastal,  Middle,  and  Mountain  Districts 
(Fi^.  i).  It  is  alsT)  of  interest  to  note  that  the  minor  political  divi¬ 
sions  (ri,  or  village)  which,  no  doubt,  are  remnants  of  the  old  s(X'ial 
organization  of  Tamna,  coincide  with  the  actual  physiographic  limits 
of  the  different  districts.  The  major  political  divisions  {myum,  or 


Fui.  2 — Ouolpart  Uland,  showiriK  iK)pulation  distribution.  Data  from  1921  census  statistics  (Gover¬ 
nor  General’s  Office.  Kiejo,  Chosen.  I92j). 


province),  of  more  recent  origin,  are  roughly  triangular  with 
in  the  mountains  and  base  along  the  shore. 


Thk  C 'oastal  District 

The  Coastal  District  comprises  one-third  of  the  land  area  of  the 
island  and  contains  almost  two-thirds  of  its  {xipulation,  or  an  average 
density  of  about  480  persons  to  the  square  mile.  In  some  places  it 
is  composed  of  flat,  narrow  strips.  In  others  it  is  gently  sloping.  It 
also  includes  certain  high  narrow  plains,  sharply  cliffed  at  their  sea 
edge.  The  inner  limit  is  marked  by  the  f(X)thills,  steeper  slopes,  and 
dissected  plains  of  the  Middle  District.  Here  and  there  are  seen  small 
volcanic  cones  that  seldom  reach  over  350  feet  in  elevation.  Cen¬ 
turies  of  contour  plowing  has  given  them  a  smmfth  and  symmetrical 
configuration.  In  the  days  of  Japanese  freelxKfters  and  other  sea 
marauders  the  cones  were  fortified  and  served  as  excellent  watch- 
towers  and  signal  {X)ints." 

Both  land  and  sea  contribute  to  the  livelihfMKl  of  the  coastal 
dwellers.  The  great  majority  of  families  own  their  own  farms  and 
supplement  their  income  from  the  land  by  products  from  the  sea. 


“  Belcher,  op.  cil. 
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In  this  district  are  found  the  larger  villages,  as  well  as  the  most  dens« 
population,  and  commerce  and  general  business  are  largely  monopo¬ 
lized  here.  It,  t(X),  contains  the  Ijest  agricultural  land  and  the  highest 
percentage  of  arable  land. 

Climatic  conditions  in  this  l)elt  may  be  illustrated  by  figures  for 
.Saishu,  the  capital  city,  on  the  northern  coast.  The  latitude  is  33® 
31'  N.;  altitude  of  station,  21  meters.  The  absolute  maximum  tem¬ 
perature  for  the  fx*ri(Kl  1918-1921  was  93.5°,  the  minimum  25®.  The 
tem[)erature  regime  may  l)e  compared  with  that  of  Nagasaki  with 
a  mean  annual  temjjerature  (25-year  peri(Kl)  of  60®,  the  warmest  month 
80®,  the  coldest  42®,  absolute  extremes  98®  and  23°. 


Table  I — Mean  Temperatire  (0)18-1921)  and  Rainfall  (1916-1923) 

AT  Saishi* 
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1 

i-.S 

.S.S 

*Dala  of  the  Meteorological  ObseiA-atory  of  the  Oovernment-General  of  Chosen.  Zinaen 
(Chemulpho). 


The  rainfall  of  Mara  To  off  the  western  end  of  the  island,  for  the 
period  1916-1923  was  44  inches,  for  Gyu  To,  off  the  northeastern  end 
for  the  period  1912-1916  it  was  37  inches. 

The  propinquity  of  Quelpart  to  the  great  land  mass  of  Asia  brings 
it  largely  under  the  control  of  the  monsoon  winds.  Hence  the  north¬ 
ern  side  of  the  island  as  a  whole  receives  less  rain  than  does  the 
southern,  open  as  the  latter  is  to  the  moisture-laden  southeast  winds 
of  the  summer.  The  central  mountain  mass,  too,  affects  this  distribu¬ 
tion.  The  strongest  winds  blow'  from  the  north  and  northeast  and 
arouse  great  apprehension  among  the  farmers  when  they  occur  in 
late  spring  or  early  fall,  as  they  often  herald  frost.  Strong  winds  are 
also  of  frequent  f)ccurrence  from  the  northwest  and  sciuthwest  but 
seldom  if  ever  from  the  south.  In  early  autumn  typhoons  sometimes 
strike  the  island,  causing  considerable  damage.  It  is  common  to  find 
the  house  nx)fs,  especially  in  the  southern  part  of  the  coastal  district, 
weighted  down  with  nx'ks  against  such  storms.  On  the  northern  coast 
frosts  (Kcur  regularly  in  winter,  while  the  southern  coast,  which  is  on 
the  average  6®F.  warmer,  is  frost-free.  The  production  of  cotton, 
oranges,  and  winter  vegetables  is  confined  to  the  southern  section. ‘* 

>*  In  1921  there  were  1325  acres  under  cotton,  32  (43,000  trees)  under  oranges,  130  under  mul¬ 
berry:  854  families  engaged  in  spring  sericulture  produced  1455  bushels  of  cocoons;  620  in  winter 
sericulture,  753  bushels  of  cocoons. 


It  is,  also,  the  only  part  of  the  island  in  which  sericulture  is  carried 
on.  Fojjs  are  common  along  the  coast,  often  causing  trouble  to 
navigation. 

Tiik  W.vtkr  Supply  Problkm 

Along  the  inner  margin  of  the  coastal  district,  a  line  of  small 
springs  (K'curs.  The  distribution  of  these  springs  corresponds  very 


Fig.  3 — Kanra  San  (Ml.  .Vucktand)  seen  from  the  sea. 


closely  to  the  distribution  of  villages  in  the  secondary  inland  lielt. 
Other  springs  occur  along  the  stream  valleys,  Ijoth  near  the  coast  and 
in  their  up[H*r  reaches.  Here,  again,  there  is  a  marked  correlation 
lietween  village  and  spring  distribution,  A  deficiency  in  lx>th  ijuantity 
and  quality  of  water  is  one  of  the  most  difficult  problems  faced  by 
(he  |)eopie  of  Quelpart.  There  are  no  regularly  flowing  streams,  and 
the  water  of  the  few  springs  is  commonly  acrid.  With  few  exceptions 
the  |x*ople  must  depend  largely  uj^on  storage  tanks  for  their  supply. 
C'onsidering  the  abundant  rainfall  and  the  large  (piantity  of  water 
released  by  the  melting  snows  of  the  mountain  tops,  this  condi¬ 
tion  seems  strange.  The  i^orosity  and  chemical  composition  of  the 
base  rock,  however,  explain  Ixfth  the  deficiency  in  quantity  and  in 
quality. 

Some  fifteen  streams  rise  in  the  upper  levels  of  Kanra  San  and  flow 
either  north  or  south.  In  times  of  heavy  rain  they  rise  rapidly  and 
reach  the  sea  in  their  surface  channels.  But  within  ten  hours  after 
the  rain  has  ceased  they  have  entirely  disappeared  l)efore  reaching 
the  lower  slof)es  of  the  mountains.  Even  in  early  spring  when 
the  snows  are  melting  rapidly  or  in  times  of  light  rains  the  stream 
l)eds  at  lower  levels  are  dry.  In  several  places,  however,  under- 
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ground  streams  have  l)een  noted  at  a  depth  of  not  more  than  ten  fe<  t, 
and,  where  the  slojx*  gives  way  to  a  plain,  springs  often  cxcur  in  the 
surface  channel  or  near  it.  Otherwise  the  water  follows  its  sub¬ 
terranean  channel  out  to  sea.  The  main  crops  of  the  island  are  dis¬ 
tinctly  drought-resistant:  very  little  "paddy”  or  wet-field  rice  can 
Ik.*  raised,  and  much  difficulty  is  also  encountered  in  constructing  ponds 
for  watering  live  stock  and  for  fish  culture. 


Fig.  4 — Bottle-neck  harbor  on  the  eastern  coast  of  the  island  (Goshori  Ho  on  U.  S.  Hydrographic 
Office  Chart  No.  5461,  Gyu  To  and  .Approaches.  1924).  Note  the  characteristic  volcanic  cone. 


.Soils,  .ViRicuLxuRE,  .and  Other  Industries 

The  unpalatability  of  the  spring  water  and  the  normal  acidic 
condition  of  the  soil  are  explained  by  the  prevalence  of  sulphurous 
constituents  in  the  rock,  which  is  volcanic  in  origin.  Large  and 
small  rtxks  tM  cur  in  great  quantities  at  the  surface.  Stone  fences  are 
found  in  all  parts  of  the  island,  often  dividing  fields  into  ridiculously 
small  units.  Plowing  of  the  land,  especially  with  primitive  ttxfls,  is 
difficult.  Vet  this  prevalence  of  rfx'k  is  of  some  adx'antage.  It  retards 
the  tendency  of  the  soil  to  blow  badly*  when  dry.  It  is  also  the  uni¬ 
versal  building  material  for  all  types  of  dwellings  and  for  the  walls 
which  furnish  protection  front  the  grazing  animals  allowed  to  roam 
at  will. 

Near  the  coast  sand  and  shell  fragments  enter  into  the  soil  com¬ 
position  and  help  correct  the  natural  acidity.  Here  the  soils  are  quite 
deep  and  are  underlain  by*  a  red  clayey  subsoil,  which  aids  in  the 
retention  of  soil  moisture.  The  deepest  soils  and  those  with  the  high¬ 
est  organic  content  are  found  in  the  northern  portion  of  the  coastal 
district,  largely*  Ixcause  of  the  gentler  slopes  and  the  occurrence  of 
frost.  In  the  northeastern  part  of  this  section  is  a  deep  black  soil  which 
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(tccurs  nowhere  else  on  the  island.  It  is  formed  from  the  disintegra¬ 
tion  of  an  ancient  volcanic  rock.  The  most  recent  lava  Hows  (ick)3  and 
1(K>8  a.  were  to  the  north  and  south  of  Kanra  San  and  did  not 
cover  the  eastern  end  of  the  island.  In  the  lower  i)ortions  of  the  \ al¬ 
leys,  notably  alK)Ut  the  capital  city,  are  .small  quantities  of  alluvium. 

As  may  l)e  expected,  the  coastal  district  far  surpasses  other  parts 
of  the  island  as  regards  pnKluction.  All  of  the  general  crops  are  raised 
here  and  give  higher  yields  than  else¬ 
where.  Fertilization  is  practiced, 
seaweed  and  fish  forming  the  chief 
source  of  fertilizer  in  the  coastal 
district:  animal  refuse  is  used  gen¬ 
erally  elsewhere.  C'rop  alternation 

is  antl^t^he  l^ind  is  seM  ^  ^ 

in  the  island 


50  acres  m  1921,  is 
found  here,  and  so  tcx)  are  the  bulk 
of  the  hogs  and  fowls. 

From  the  study  of  eleven  nor¬ 
mal  farms  in  this  district,  the  fol¬ 
lowing  crop  acreage  was  computed. 

.Xverage  size  of  farms,  5*4  acres; 
barley  millet  1-^4;  soy  beans 

^4:  sweet  potatoes  cotton  '4;  panic  grass  F2;  Indian  Iieans 
rice  vegetables  *4o;  dwelling,  etc.  yi. 

The  value  of  property  is  two  to  four  times  that  of  the  l)est  land  in 
the  Middle  District  and  ten  to  thirty  times  that  of  the  Mountain  Dis¬ 
trict.  The  average  size  of  farms  is  comparatively  small:  5  acres 
against  7  in  the  central  and  13  in  the  mountain  region.  There  are. 
however,  no  large  landowners,  both  land  and  wealth  being  well 
distributed. 

The  fishing  industries,  constituting  an  important  source  of  f<KKl 
and  fertilizer,  contribute  largely  to  the  support  of  the  average  coastal 
family.  Fresh  fish,  dried  fish,  shellfish,  and  edible  seaweeds  are 
l)eddled  inland  by  traders  and  are  exported  to  Japan  and  Korea.  In 
1921  they  constituted  25  per  cent  of  the  total  exports.  The  coarser 
types  of  seaweed,  which  grow  near  the  shore,  are  used  as  ferti- 


Kig.  s — Two  old  men  of  the  Mountain  Dis¬ 
trict.  The  dogskin  cap  commonly  used  is 
Iieculiar  to  the  island.  Note  the  scoriaceous 
nature  of  the  rock. 


“The  original  source  for  this  information  is  doubtless  the  “Yo-ji  Seung  Nam”  (the  ancient 
Korean  (ieographical  Gazetteer). 


Hzer  and  are  ex|>()rted  to  Japan.  IVarl  and  abalone  shells  are  al-o 
exix)rted. 

Double-decked  flatlK)ats,  driven  by  a  lar^e  oar  at  the  rear  end,  are 
list'd;  and  most  of  the  fishing  is  done  with  hook  and  line,  as  the  sea 
fifKir  is  generally  t(M)  rough  to  allow  the  use  of  nets.  The  gathering  of 
seaweeds,  shells,  and  pearl  oysters  is  practically  all  done  by  the  women, 
who  are  exjx*rt  divers.  In  recent  years,  the  Japanese  have  entered 
the  {X'arling  trade  with  modern  di\  ing  apparatus  and  have  almost  com¬ 
pletely  exploited  the  oyster  lieds.  Attempts  have  Ix'en  made  to  estab¬ 
lish  fish  culture,  but  with  little  success  on  account  of  the  lack  of  giKnl 
water  and  the  difficulty  of  maintaining  ponds.  The  canning  and  dry¬ 
ing  of  fish  and  the  manufacture  of  salt  are  of  growing  importance. 

Practically  all  of  the  other  industries  are  of  the  household  type 
and  include  the  making  of  coarse  fabrics  from  “Asa”  hemp  and  cotton, 
straw  mats  and  sandals,  fine-t(K)thed  woinlen  combs,  the  tanning  of 
hides,  and  the  preparation  of  Ixine  and  hair  by-prcnlucts. 

CiTIKS  .\ND  ViLL.VGES 

Of  the  cities  of  the  C'oastal  District,  Saishu,  the  capital  (Fig.  6),  is 
far  and  away  the  largest  and  most  im|X)rtant  on  the  island.  It  con¬ 
tains  a  ixipulation  of  over  io,(XK),  the  government  offices,  the  bank, 
and  the  chief  business  houses.  Its  situation  on  the  northern  coast, 
no  doubt,  was  favored  by  the  more  ready  access  to  Korea.  The  site 
and  much  of  its  im{>ortance  are  due  to  the  presence  of  a  group  of  springs, 
which  in  (piantity  and  quality  of  water  have  no  peer  in  any  part  of  the 
island.  The  broad,  short  valley,  at  the  mouth  of  which  the  city  is 
situated,  and  the  Koryung  Plain,  extending  eastward  from  it,  make 
available  a  considerable  quantity  of  arable  land  and  support  a  cluster 
of  small  villages,  of  which  Saishu  is  the  market  center.  The  city  was, 
a  century  ago,  surrounded  by  a  wall  of  lava  rock  alxiut  25  feet  in  height 
which  enclosed  an  oblong  area  five  hundred  by  two  hundred  yards.'^ 
Its  main  gates  were  two  in  numlx*r,  one  facing  inland  and  the  other 
the  sea.  It  contained,  ttx),  seven  bastions  with  embrasures  for  small 
cannon,  which  were  alx)ut  ten  feet  higher  than  the  walls.  In  more 
recent  years,  however,  these  have  largely  fallen  into  decay,  and  the 
city  now  ixcupies  a  considerable  area  outside  of  the  wall.  The  thri'e 
next  largest  towns  lie  on  the  inner  margin  of  the  Coastal  District  and 
other  im|X)rtant  villages  on  the  coast  (Figs,  i  and  2).  All  told,  alxiut 
one  hundred  of  the  one  hundred  and  fifty  minor  villages  of  the  island 
lie  well  within  the  Coastal  District  or  on  the  line  of  contact  l^etwet'n 
it  and  the  Middle  District. 

There  are  no  individual  farmhouses  in  this  district,  all  dwellings 
Ix'ing  grouped  in  villages.  Their  walls  are  universally  of  lava  nnk. 


■*  Belcher,  op  til. 


Kig.  (i — Saisliu,  the  capital  city.  N’otc  the  stone  walls  and  roofs  thatch  covered  with  a  few  exceptions 
where  Korean  tiling  is  use<l. 

Fig.  7 — typical  scene  in  the  Middle  District.  The  animals  are  full-grown. 
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and  their  r<H)fs  are  of  thatch,  with  the  exception  of  the  better  houses 
and  shrines,  which  are  tiled.  This  tile  is  imported  from  Korea  and 
is  of  the  usual  Korean  type,  i.  e.  flat  gray  tiles  fitted  closely  together 
with  semicircular  ones  covering  the  joints. 

('onnecting  many  of  the  chief  villages,  the  main  thoroughfare  of 
the  island  follows  the  coast  for  its  entire  circumference.  It  is  little 
more  than  a  trail  and,  during  times  of  heavy  rain,  cannot  l)e  used  on 
account  r)f  the  torrential  nature  of  the  streams,  which  it  crosses  at 
right  angles,  and  the  stickiness  of  the  soil  when  wet.  Other  less  gotnl 
trails  traverse  the  island,  connecting  the  capital  city  with  important 
|K)ints  on  the  southern  and  eastern  coast.  The  greater  part  of  the 
trans|x>rting  is  done  by  human  carriers,  in  high  baskets  upM)n  the  back. 
I’onies  and  cattle,  also,  are  used  to  some  extent  as  carriers.  A  con¬ 
siderable  amount  of  coastwise  traffic  is  also  carried  on,  there  l)eing 
many  places  along  the  shore  where  small  Ixiats  can  stop.  Small-l)oat 
traffic  likewise  exists  l)etween  the  coastal  villages  and  the  neighboring 
small  islands. 

Tuk  Middle  District 

The  Middle  District  contains  about  37  per  cent  of  the  {K)pulalion 
of  the  island  and  comprises  almost  one-half  of  its  land  area.  The 
average  density  i)er  square  mile  is  approximately  212,  or  con.siderably 
less  than  half  that  of  the  ('oastal  District.  The  great  majority  of 
villages  found  in  this  district  occur  either  near  the  line  of  contact 
lK*tween  districts  or  near  the  upper  reaches  of  the  stream  valleys. 
In  either  case  springs  may  lx?  found  and  wfxxi  for  fuel  is  more  easily 
available.  It  is  impossible  to  say  how  much  of  the  support  of  any 
village  that  occurs  on  the  line  of  contact  l^etween  the  different  natural 
entities  is  derived  from  one  district  and  how  much  from  the  other: 
the  limits  of  village  property  often  encompass  parts  of  two  districts. 
Living  conditions  are  similar  to  those  in  the  coastal  area  but  on  a 
lower  stantlard. 

The  Middle  District  includes  the  foothills,  lower  mountain  slopes, 
and  partially  dissected  high  plains  which  lie  lietween  the  Coastal  and 
Mountain  districts.  The  seaward  limits  have  already  l)een  delineated. 
The  inland  limits  are  marked  by  mountain  slopes  which  are,  in  general, 
too  steep  for  regular  agriculture;  roughly  it  corresponds  to  the  2tKX)- 
foot  contour  level.  It  is  an  area  of  moderate  relief  and  is  geographically 
a  unit,  based  upon  the  prevalent  combination  of  animal  husbandry 
and  farming.  This  is  the  pasture  area.  Most  of  the  horses  and  cattle 
of  the  island  are  found  here.  Soil  conditions  are  not  so  good  as  in 
the  Coastal  District,  the  soil  lx?ing  thinner  and  more  acidic,  and  the 
surface  is  often  badly  eroded. 

The  general  crops  are  raised, but  in  a  more  or  less  haphazard  fashion, 
and  no  winter  crops  are  grown.  Good  grass  is  available,  at  least 


Fig.  9 

Fig.  8 — The  Confucian  shrine  at  Saishu.  Note  the  imported  Korean  tiling. 

Fig.  9 — This  small  shrine  and  clump  of  woods  are  dedicated  to  the  three  founders  of  the  island, 
supposed  to  have  sprung  from  the  ground  at  this  point.  Rice  field  in  foreground. 
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at  the  lower  levels,  all  the  year.  The  common  |)ractice  is  to  drive  the 
cattle  and  horses  into  the  mountains  in  summer  and  allow  them  to 
^jraze  at  will  during  the  winter  months.  Most  of  the  cultivated  land 
is  allowed  to  lie  fallow  from  two  to  four  years  out  of  every  six.  This, 
in  addition  to  the  small  |X“rmanent  pastures  held  on  most  farms, 
nives  considerable  year-round  forage.  There  is  alsr)  a  considerable 
amount  of  land  not  fit  for  agriculture,  which  is  held  in  common  and 
affords  fair  pasturage.  Little  is  grown  in  the  way  of  forage  crops, 
and  shelter  and  water  supply’  are  insufficient.  In  consequence  the 
condition  of  the  animals  is  jXHir. 

Thk  Mountain’  District 

.M)ove  two  thousitnd  feet  much  of  the  land  is  buried  in  deep  forests. 
The  lower  slojxs  carry  a  thick  growth  of  oaks,  and  at  higher  levels  are 
found  pines  of  three  s|x*cies,  larch,  azalia,  junijxT,  and  maple.  Willows 
grow  along  the  stream  lx*ds.  In  places  the  forests  are  distinctly  park¬ 
like,  and  wide  stretches  of  fine  “lawn”  occur.  .At  present  there  are 
()7,o.V>  acres  of  natural  forest  and  5(X)  to  txK)  acres  have  recently 
lK‘en  reforested,  partially  b\’  the  government  and  partially’  by’  private 
initiative.  There  is,  however,  a  rather  considerable  jxirtion  which 
has  Ihxmi  clearer!  and  where  farming  is  attempted. 

There  are  no  villages  within  the  Mountain  District.  Here  and 
there  isolated  hovels  of  one  or  two  nH)ms  are  found,  ly’ing  in  sheltered 
recesses  or  clinging  firecariously  to  steep  slojx's.  Occasionally  a 
cluster  of  three  or  four  dwellings  is  found  where  a  considerable 
stretch  of  arable  land  is  available.  This  district  comprises  an  area 
of  approximately’  uk)  stjuare  miles  and  has  a  |X)pulation  density  of 
not  more  than  ten  to  the  square  mile. 

The  soil  is  often  not  more  than  two  to  four  inches  deep  and  is 
very’  stony.  Tem|x‘ratures  are  low,  and  the  grow’ing  season  short. 
( fitly  the  hardier  crops  can  lx  raised,  i.  e.  buckwheat,  barley’,  and  Ixans. 
In  the  favored  areas  small  quantities  of  sweet  potat(XS,  millet,  and 
wheat  are  raised.  Often  the  land  cannot  lx  cultivated  for  more  than 
one  y’ear  in  five  or  ten.  The  general  tendency  is  to  move  from  place 
to  place  as  the  soil  gives  out.  Much  of  the  land  is  not  privately  ow’ned. 
.Agricultural  methods  are  extremely  crude.  The  keeping  of  Ixes  and 
the  gathering  of  forest  pnKlucts,  such  as  medicinal  plants,  constitute 
imjK)rtant  auxiliary  (xcupations.  Some  live  stock  is  raised,  and 
lumlx*ring  gives  part  time  employment  to  many.  Renting  land  for 
and  tending  to  the  herds  from  the  lowlands  during  the  summer  months 
is  also  of  imfx)rtance.  The  standard  of  living  in  this  district  is  dis¬ 
tressingly’  low. 
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O.  G.  S.  Crawford 
Ordnance  Suri'ey,  Great  Britain 

I  AST  winter  the  oldest  remains  of  a  civilized  jx^ople  were  found 
in  Iraq  by  the  Joint  Kxjx'dition  of  the  British  Museum  and 
the  I’niversity  Museum  of  Philadelphia.  The  mound  that  Mr. 
Leonard  \V(K)lley,  Director  of  the  Expedition,  is  now  excavatinj?  is 
called  Tell-el-( )beitl,  the  ancient  “Lr  of  the  C'haldees”;  it  lies  on 
the  south  bank  of  the  Euphrates,  a  little  more  than  itx)  miles  from 
Basra.  His  discoveries  were  quite  sensiitional,  for  they  included  a 
contemporary  inst'ription  of  a  “mythical”  king  and  a  masterpiece 
of  an  art  whose  very  existence  had  hardly  lx?en  suspected.'  The 
inscription  of  A-anni-padda,  son  of  Mes-anni-padda,  is  the  earliest 
datetl  historical  dfx'ument  in  the  world — the  discoverer  puts  it  some¬ 
where  in  the  fourth  millennium  l)efore  the  Christian  era,  probably 
alnmt  the  middle.  The  art  is  Sumerian,  and  the  site  of  Tell-el-Olxud 
has  provided  the  oldest  known  remains  t)f  Sumerian  civilization. 
It  will  l)e  profitable,  therefore,  to  summarize  the  facts  known  about 
the  earliest  cultures  in  this  region  and  in  that  other  early  home  of 
civilization,  Egypt,  and  to  proixnmd  a  hypothesis  which  may  account 
for  the  origin  of  lK)th  civilizations. 

Thk  P.mntkd  Pottkry  Eolk  of  Iraq 

The  Sumerians  of  the  fourth  millennium  lx?fore  the  Christian  era 
were  not  the  first  inhabitants  of  Iraq.  On  the  sites  where  they  built 
their  temples  at  It  and  Eridu  (now  Abu  Shahrain)  there  lived  a 
jxehistoric  jx'ople  whom  we  may  call  the  Painted  Pottery  Folk. 
They  were  entirely  distinct  from  the  Sumerians;  and  it  is  pf)ssible 
that  the  sites  where  they  had  lived  had  lx)th  lx*en  deserted  for  some 
time  when  the  Sumerians  arrived.  They  “were  not  only  able  to  make 
exquisite  pottery  (artistically  painted  and  almost  certainly  made 
without  the  wheel)  but  were  also  g(X)d  agriculturists.  They  used 
stone  hoes  to  till  the  ground,  reaped  their  crops  with  clay  sickles,  and 
rubbed  their  corn  with  stone  querns  into  flour;  their  spindle  whorls 
show  that  they  could  weave;  for  weapons  they  had  lx)ws,  slings,  and 
axes  of  ground  stone;  for  ornaments  it  is  probable  they  also  had 
delicately-made  obsidian  pins,  and  perhaps  carnelian  l)eads 
they  were  unable  to  write  and  seem  not  to  have  l)een  able  to  carve 

'  The  Sumerian  masterpiece  referre<l  to  is  a  friese  of  cattle  bcinit  milked;  and  statues  ot  bulls 
also  adorned  the  facade  of  the  temple  of  A-anni-padda. 
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stone,  which  may  doubtless  Ik?  explained  from  there  being  no  certain 
indication  of  their  iK)ssessing  metal.  For  f(KKl,  Ijesides  cereals,  they 
ate  fish  and  fresh-water  mussels,  and  doubtless,  as  they  had  slings 
and  1m>ws,  birds  and  small  animals.”*  They  may  have  been  able  tt» 
build  mud-brick  houses,  but  more  probably  they  lived  in  reed  huts 
like  the  mcKlern  .Arab.  These  people  (Kxupied  the  hills  of  .Abu  Shah- 
rain  Indore  the  Sumerians. 

It  is  difticult  to  prove  a  negative;  but  it  is  statetl  that  the 
Painted  Pottery  Folk,  unlike  their  Sumerian  successors,  had  no 
domesticated  animals,  Iwing  agriculturists,  hunters,  and  fishers  only. 
This  conclusion  is  strengthene<l  by  the  abundance  of  arrowheads 
found  amongst  their  remains,  in  contrast  again  with  the  Sumerians 
who  did  not  use  the  arrow  in  those  early  days. 

Little  else  is  known  alwut  these  Pre-Sumerian  folk.  Painted 
pottery  of  identical  character  has  l)een  found  on  the  island  of  Bender 
Bushire,  in  the  Persian  Gulf.  .At  Susa  iK)ttery  painted  in  the  same 
style  was  found  by  the  French  “Delegation”  under  8o  feet  of  accu¬ 
mulated  strata;  and  again  at  Musyan  not  far  off.  The  earliest  phase 
of  this  very  fine  abstract  style  seems  to  l)e  found  in  the  Susian 
jK)ttery.  Consequently  Mr.  Frankfort®  infers  that  the  Painted  Pottery- 
Folk  of  Iraq  migrated  there  from  the  neighlxirhcKKl  of  Susa  and  that 
at  Musyan,  150  kilometers  to  the  west,  we  have  an  intermediate 
station  on  their  journey. 

However  this  may  l)e,  we  really  know  very  little  about  these 
Neolithic  hunters;  and  we  are  not  now  primarily  concerned  with 
them.  They  disapjieared,  and  they  did  not  plant  the  seeds  of  an 
enduring  civilization.  It  seems  certain  that  they  came  from  the  north; 
possibly  the  climate  of  Persia  was  Ijeginning  to  get  drier,  and  the  game 
on  which  they  subsisted  was  retreating  inland  to  the  mountains  south¬ 
ward  and  to  the  well-watered  plains  of  the  Two  Rivers.  Desiccation 
would  make  Iraq  more,  not  less,  habitable  in  these  remote  ages,  nearer 
I^erhaps  to  the  Ice  Age  than  we  are  to  them. 

The  Sumerians 

Civilization  was  founded  in  Iraq  by  the  Sumerians,  who  brought 
with  them  two  epoch-making  inventions — copper  implements  and 
writing;  together  with,  as  has  been  said,  domestic  animals.  They 
wore  a  peculiar  form  of  dress — a  kind  of  pleated  skirt  (called  by  the 
Greeks  a  kaunakes).  The  upper  part  of  their  Ixxly  was  naked.  Whence 
did  they  come?  The  kaunakes  is  not  a  garment  for  a  cold  climate; 

*  R.  Campbell  Thompson:  The  British  Museum  Excavations  at  Abu  Sliahrain  in  Mesopotamia 
in  1918,  Archaeologia.  V^ol.  70.  1918-1930.  pp.  109-110. 

•  H.  Frankfort:  Studies  in  Early  Pottery  of  the  Near  East.  I:  Mesopotamia.  Sj-ria  and  Egypt, 
and  Their  EarlieX  Interrelations.  Roval  Anlkropol.  Inst.  Occasional  Papers  \o.  6,  London.  I9»4- 
P-  30- 
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it  suggests  the  warm  south;  and  Mr.  Frankfort^  gives  convincing 
reasons  against  a  northern  origin,  which  indeed  is  unsuppK)rted  by 
any  archeological  evidence.  The  northwest  has  never  lH*en  sug¬ 
gested  and  is  quite  impossible.  There  remain  only  two  possible  direc¬ 
tions,  the  southeast  and  south.  In  chtxtsing  In^tween  these  two 
|K)ssibilities  we  have  but  the  scantiest  evidence  to  guide  us.  Apart 
from  the  kaunakes,  which  might  suit  either,  all  we  know  is  that  their 
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Fig.  I — Map  to  show  the  localities  mentioned  in  the  text.  Scale  1:38.000.000. 


religion,  as  we  see  it  at  Ur  and  elsewhere,  is  that  of  a  mountain 
jK'ople.  They  made  huge  artificial  hills  for  their  temples,  owing  to 
lack  of  natural  “high  places”  for  worship  on  the  plains.  Their  script, 
according  to  the  best  authorities,*  must  also  have  develofied  in  a 
mountain  region  and  was  certainly  invented  liefore  they  reached 
the  plains.® 


Rel.vtioxs  with  Indian  Cultures 

Dr.  HalF  has  suggested  that  they  may  have  come  from  India; 
and  recent  discoveries  in  that  country  have  provided  sensational  evi¬ 
dence  of  an  early  and  hitherto  unknown  civilization  there.  These 
discoveries  were  made  at  Mohenjo-Daro,  in  the  Larkana  district  of 
Sind,  and  at  Harappa,  on  the  Ravi  River.  I’nderneath  buildings  of 


‘  Op.  fit .  p.  87. 

*  Ibid.,  p.  91. 

*  Britiiih  Museum  Guide  to  the  Babylonian  and  Assyrian  .Antiquities.  3rd  edit..  192a.  p.  18. 
’  H.  R.  Hall:  Ancient  History  of  the  Near  East.  5th  edit.,  London.  191S.  PP.  173-I74' 


much  later  times  (third  century  Indore  the  ('hristian  era  and  later) 
were  found  brick  buildings  and  remains  of  a  far  earlier  |x*riod.  The 
culture  lH‘longs  to  the  ('o|)|H*r  Age,  and  amongst  the  finds  are  certain 
inscrilx'd  seals  “which  ap|x*ar  to  lx*  exactly  similar  in  shajx*  to  stjuare 
stamp  seals  which  are  commonly  found  at  Susii  and  on  Babylonian 
sites  <)f  the  early  |x*ri<Kl — say  about  .^5<h)  B.  ('.  to  25(K)  B.  C.  The  bulls 
are  distinctly  Sumerian  in  ap|x*arance.  ...  As  to  the  signs 
on  the  Hara|)pa  seals  (i.  e.  those  from  one  of  the  two  newly-discovered 
Indian  sites]  which  obviously  form  some  kind  of  writing,  the  illustra¬ 
tions  will  sutficiently  show  that  nine  of  these  signs  very  closely,  and 
seven  partially,  resemble  the  Sumerian  writing;  while  many  of  the 
others  may  prove  to  lx.*  related.  .M)ove  all,  the  numera¬ 
tion  ap|x*ars  to  lx*  the  same.  These  close  resemblances 

cannot  lx*  accidental.  The  ix*ople  who  made  these  seals 
must  have  lxx*n  in  very  close  contact  with  .Sumerian  civilization  and 
have  lK)rrowed  their  artistic  style  and  the  basis  of  their  writing  from 
the  Sumerians  at  some  |x*ri(Kl  alM)Ut  3(hk>-28(K)  B. 

Did  the  Sumerians,  then,  really  come  from  India?  We  think 
not;  then*  are  great  objections  to  that  hypothesis.  Let  it,  however, 
lx*  clearly  stated  at  the  outset  that  the  resemblances  referred  to 
alMue  ap|x*ar,  even  to  one  unfamiliar  with  Sumerian  art  and  writing, 
to  lx*  quite  convincing;  and  one  is  amazed  that  they  should  not  have 
lxx*n  observed  either  by  the  dist'overer,  Mr.  Banerji,  or  the  Director 
('•eneral  of  .Archeology  in  India,  Sir  John  Marshall.  If,  however, 
the  date  suggested  for  contact  with  .Sumeria,  B.  3(XK)-28(X),  prove 
correct,  that  is  several  centuries  after  the  arrival  of  the  Sumerians  in 
Ira(p  even  reckoning  by  the  shortest  chronology;  so  that  if  there  was 
a  derivation  of  script  or  style,  as  there  certainly  was,  the  Indian  cul¬ 
ture  must  have  derived  from  Sumeria.  There  may,  of  course,  lx?  earlier 
forms  of  the  Indian  script  still  undiscovered  in  the  6o  feet  of  stratified 
de|X)sits  or  on  other  sites;  but  lx)th  the  Indian  script  and  the  Sumerian 
scri|)t  of  3(hx)-28(X)  B.C.are  highly  develojx*d  and  conventionalized. 
The  Sumerian,  we  know,  had  even  then  a  long  ancestry,  going  back 
to  a  pictorial  script ;  and  it  would  be  rather  remarkable  if  in  both 
countries  the  lines  of  evolution  were  so  closely  parallel  for  (jierhaps)  a 
thousiind  years.  Had  the  Indian  script  resembled  the  earliest  pictorial 
writing  of  .Sumeria,  it  might  have  l)een  possible  to  argue  that  the 
.Sumerians  originated  in  India.  But,  as  we  have  seen,  no  traces  of 
the  pictorial  script  have  l)een  found  there;  the  resemblances  are 
to  a  much  later  stage  in  the  Sumerian  writing,  when  it  had  already 
lx*come  specialized  into  conventional  forms. 

In  at  least  four  other  regions  civilization  was  flourishing  when  most 
of  Kuroix*  was  still  in  the  Stone  -Age.  In  Crete  it  l)egan  early  in  the 

*C.  J.  Gadd  and  Sidney  Smith:  The  New  Linkii  between  Indian  and  Babylonian  Civilisations. 
lllu^l.  London  \rus,  Oct.  4,  1924,  p.  614. 


THK  BIRTHPLACE  OF  CIVILIZATION 


third  millennium,  if  not  l)ef()re,  and  embraced  the  adjacent  islands 
and  mainland.  Asia  Minor  is  still,  for  those  remote  a^es,  an  unex¬ 
plored  territory;  but  that  it  was  an  early  center  of  culture  is  provtxl 
by  tantalizing  hints  from  the  lands  around  it.®  China  is  still  completely 
unexplored,  save  for  its  newly  discovered  Neolithic  pain»ed  {K)ttery. 
But  it  is  otherwise  with  Kgypt. 

CONTKMPOKARY  KiiYPTIAN  C'lYILlZATlON 

In  Kgypt  the  historic  period  lH*jjan,even  according  to  the  “shorter 
chronology,”  about  the  middle  of  the  fourth  millennium.  Before  this 
dvnastic  period  was  a  long  prehistoric  civilization,  separated  into 
two  (or,  according  to  the  latest  reports,  three)  successive  phases. 
With  these  we  are  not  much  concerned;  it  will  Ik*  enough  to  note  that 
the  last  phase,  immediately  preceding  the  first  dynasty,  was  character- 
ize<l  by  |M)ttery  often  decorated  with  ships  and  in  a  style  which,  like 
the  earliest  at  Susii,  Mr.  Frankfort  calls  “abstract.”  There  is,  how¬ 
ever,  no  geographical  connection  whatever  iKtween  the  two  styles, 
which  in  content  are  quite  dissimilar.  It  has  been  suggested  that  the 
jKople  of  this  last  prehistoric  phase  entered  Kgypt  from  the  eastern 
desert.  Since  they  certainly  did  not  come  from  Nubia,  there  is  little 
doubt  that  this  suggestion  is  correct. 

It  is  probable  that  the  dynastic  civilization  was  introduced,  as 
in  .Sumeria,  by  an  invading  race;  but  the  development  of  culture 
is  continuous  and  unbroken  from  prehistoric  to  historic;  and  although, 
as  we  shall  see,  foreigners  must  have  come  in,  they'  did  not  necessarily- 
come  under  arms.  That  much  is  evident  from  the  effects  prcnluced  by 
their  presence.  The  indigenous  culture  was  disturbed  by  their  influ¬ 
ence,  but  when  the  foreigners  were  absorbed,  or  ceased  to  come,  the 
older  culture  reasserted  itself.  The  detection  of  that  foreign  element 
in  the  culture  of  the  prehistoric  and  early  dynastic  Egyptians  is  an 
admirable  example  of  archeological  finesse.  Let  us  briefly  examine  it. 

Asiatic  Influence  in  Early  E(;ypt 

The  first  sign  of  something  that  is  not  Egyptian  appears  towards 
the  close  of  the  prehistoric  period.  The  most  remarkable  single  object 
iKtraying  influence  from  outside  is  a  carved  ivory-  knife  handle  in 
the  Louvre,  found  recently-  at  Ciebel-el-Arak.  Mr.  Frankfort  expresses 
the  unanimous  opinion  of  Egyptologists  w-hen  he  asserts'®  that  this 
knife  handle  “has  confirmed  the  existence  of  .Asiatic  influence  in 
early-  Egypt  beyond  any  ix)ssible  doubt.”  At  the  top,  on  one  side, 
is  a  man  or  hero,  dominating  two  powerful  lions  l)etween  which  he 

•  Frankfort,  op.  dt.,  p.  88  ft  passim. 

"  Ibid.,  p.  122. 
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stands.  This  antithetic  arranjjeinent  is  itself  characteristic  of  Meso- 
|X)tainian  art,  and  the  subject  recalls  “the  cycle  of  legends  known  as 
the  (iilgamesh  e[X)s.  The  garment  which  the  hero  on  the  handle 
wears  is  as  certainly  Mesopotamian  as  his  very  full  l)eard  and  cap.” 
Below  are  two  very  un-Kgyptian  dogs;  and  a  lion  l)elow  them  jumps 
on  the  hind  quarters  of  a  bull  which  “(juietly  strolls  on,  as  if  nothing 
was  hapiH'iiing.”  The  theme  and  its  treatment  are  not  Kgyptian; 
for  the  theme  is  Meso|)otamian,  and  the  style  of  its  treatment 
is  “abstract,”  in  the  sense  with  which  Mr.  Frankfort  uses  the 
word. 

There  are  other  evidences  of  the  sitme  influence  acting  upon 
prehistoric  Egyptian  art.  Mr.  Frankfort  cites  the  motif  of  entwined 
ser|X'nts  and  the  custom  of  representing  mountains  or  ground  in  some 
of  the  carved  scenes.  This  latter  feature  is  plainly  un-Egyptian; 
on  the  purely  native  sculptures  of  this  period — such  as  the  other 
knife  handles,  the  slate  palettes,  and  the  vases — the  objects  figured 
are  dumfxxl  down  with  little  regard  for  any  decorative  arrangement 
or  scheme  of  values.  They  have  plenty  of  vigor  taken  singly  and 
individually,  but  the  whole  design  lacks  balance. 

Mr.  Frankfort  concludes  his  argument  by  emphasizing  the  dif¬ 
ference  in  style  Ixtween  the  works  of  purely  Egyptian  art  and  those 
where  foreign  influence  is  perceptible;  and  he  calls  attention  to  the 
early  and  complete  disappearance  of  this  influence.  “These  themes 
{possess  a  common  feature  which  characterizes  them,  as  a  whole, 
as  foreign  to  the  Egyptian  art.  That  common  feature  is  their  un¬ 
realistic  purely  decorative  character.  Whatever  transformations  the 
natural  forms  have  to  undergo,  when  in  the  Egyptian  reliefs  they 
are  translated  from  the  three-dimensional  into  the  two-dimensional 
world,  it  is  actual  life  throughout  which  is  pictured,  and  in  a  matter- 
of-fact  way  t(M).  .  .  .  But  in  Sumer  no  artist  ever  displayed 
this  eager  wish  to  capture  life.  In  almost  all  cases  he  was  satisfied 
with  a  general  indication  of  what  he  wanted  to  represent. 

[The  designs  on  the  seal  cylinders]  are  purely  abstract,  symlxilical, 
and  are  dominated  by  the  laws  of  decorative  comp)osition.  In  the 
last  instance  this  contrast  Ixtween  Egyptian  and  Mesopotamian 
art  is  exactly  the  same  as  that  Ixtween  hieroglyphic  and  cuneiform 
writing,  it  is  an  essential  difference  in  mentality  .  the  contrast 
Ixtween  drawing  and  writing.”" 

This  contrast  apfiears  to  us  to  be  rather  overemphasized.  The 
frieze  from  Tell-el-Obeid,  of  the  cows  being  milked,  is  decidedly 
realistic,  and  so  indeed  are  some  of  the  other  art  products  recently 
brought  to  light  there.  They  had  not,  of  course,  l)een  revealed  when 
Mr.  h'rankfort  wrote  his  monograph;  and  we  should  like  to  know'  his 
opinion  of  them.  However  that  may  lx,  his  other  arguments  sum- 
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inarized  here  are  in  no  way  affected;  for  they  rest  on  real  resemblances 
of  design  as  well  as  on  analogies  of  style. 

We  must  pass  over  other  connections  l)etween  the  Egyptian  and 
Mesopotamian  civilizations,  such  as  the  recessed  brick-building, 
which  ap|)ears  first  in  the  mastabas  of  the  First  Egyptian  Dynasty, 
and  the  cylinder  seals.  There  are  geographical  reasons  as  well  for 
looking  from  Egypt  to  Mesopotamia,  for  “it  seems  quite  clear  that 
[the  new-comers]  met  the  Egyptians  near  the  shores  of  the  Red  Sea, 
where  the  Wadi  Hamamat  leads  up  to  the  Nile  Valley;  for  it  is  on  the 
Egyptian  side  of  Wadi  Hamamat  that  the  earliest  signs  of  their 
presence  appear  in  late  predynastic  times.  Again,  the  foreign  ele¬ 
ments  are  particularly  connected  with  the  h'irst  Dynasty,  which 
originated  in  the  adjacent  part  of  the  Nile  Valley.”**  Obviously 
the  Red  Sea  must  have  been  crossed;  but  we  know  from  the  ('iel)el-el- 
Arak  knife  handle  that  the  foreigners  had  ships;  and  Mr.  Frankfort 
publishes  some  most  interesting  new  evidence  l)earing  on  this  point. 
On  some  pots  of  the  time  of  Gudea  of  Lagash  (about  B.  C.  2500 
according  to  Dr.  Langdon)  there  is  represented  a  design  consisting 
of  a  rather  conventionalized  ship  and  a  long-legged  bird  standing 
on  it  and  pecking  at  a  fish.  This  design  appears  to  have  had  a 
long  history  in  Mesopotamia,  for  on  the  vase  of  Gudea  it  is  some¬ 
what  “degenerate.”  Now  the  same  design  appears  on  two,  and 
only  two,  prehistoric  Egyptian  vases!  “We  have  to  account  for  the 
remarkable  fact  that  two  designs,  apparently  unconnected — a  special 
type  of  boat  [foreign  to  Egypt]  and  a  bird  on  a  fish — appear  but 
twice  on  the  predynastic  pottery  and  lx)th  times  together.  .\nd, 
more  striking  still,  exactly  the  same  designs  appear  combined  on  the 
Babylonian  vases.”*®  Mr.  Frankfort  is  surely  justified  in  concluding 
“that  this  very  type  of  l)oat  w'as  used  by  the  Sumerianized  foreigners 
who  already  in  the  end  of  the  predynastic  period  influenced  Egyptian 
art,  as  is  conclusively  shown  by  the  decoration  of  the  ivory  knife- 
handles  and  the  slate  palettes.” 

Arabia  .\s  the  Birthplace  of  Civilization 

We  will  now  drop  our  pilot  and  set  sail  alone  on  the  dangerous 
seas  of  pure  speculation.  We  have  seen  that  the  Sumerians  probably 
came  from  the  south  and  that  they  did  not  come  from  India.  We 
have  seen  that  an  Asiatic  influence  which  appears  to  be  Sumerian 
influenced  the  early  art  of  Egypt.  Is  it  possible  to  find  a  common 
source  for  both  Sumerians  and  what  has  hitherto  lieen  regarded  as 
direct  Mesopotamian  influence  on  Egypt?  Were  the  Sumerians 
driven  from  some  now  barren  region  of  southern  .Arabia  by  the  same 

Ibid.,  p.  137. 
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t'aiist'  as  that  which  at  an  earlier  |x*ri(Kl  had  driven  (as  is  conjecturefl 
the  l*e()|)le  of  the  Painted  Pottery  from  Susii  to  the  land  of  the  Two 
Rivers?'*  Did  some  of  these  Sumerian  nomads  settle  in  the  KuphratC'- 
X’alley,  and  others  in  the  X’alley  of  the  Nile?  It  is  not  necessary  to 
assume  that  lM>th  parts  of  this  hy{M)thesis  must  Ix'  right  or  lM)th 
wrong.  One  alone  may  lx*  correct. 

It  is  a  |)riori  (piite  probable  that  the  Sumerians  originally  inhabited 
some  part  of  southern  .Arabia;  there  is  hardly  any  other  place  left 
from  which  they  could  have  come.  But  that  southern  Arabia  rather 
than  Meso|M)tamia  was  the  source  of  the  foreign  influence  in  Kgypt 
is  a  far  more  six*culative  assumption.  Nevertheless  a  theotA*  that 
ex|)lains  two  events  by  a  single  cause  seems  worth  considering.  The 
force  of  the  argument  from  climate  seems  to  lx*  very  strong;  we  know 
that  dest*rts  must  have  lx*come  drier  since  the  Ice  Age;  we  may  even 
go  further  and  siiy  that  during  part  of  the  Ice  Age  the  deserts  of  Asia 
and  .Africa  must  have  lx*en  preeminently  habitable  grasslands.  They 
would  hardly  have  lxx*n  avoided  by  primitive  man,  whether  he  was 
a  himter  or  a  nomadic  herdsman.  .A  relatively  slight  decrease  in 
rainfall  would  suffice  to  turn  the  grassland  into  desert  and  drive  the 
wanderers  down  to  well-watered  valleys.  Such  causes  may  have 
o|x*rated  in  .Africa.  They  may  have  caused  the  first  |x*opling  of  Kgypt 
and  the  gradual  dis|x*rsion  of  the  neolithic  |>eoples  along  the  western 
margin  of  Kurojx.*.  They  may  also  have  driven  the  ('entral  .Asiatic 
nomads  down  to  the  plains  of  China.  But  with  these  vast  earlier 
movements  we  are  not  now  concerned. 

Is  there  any  new  direct  evidence  of  an  early  Sumerian  civilization 
in  southern  .Arabia?  .As  yet  there  is  not ;  that  is  one  of  the  few  remain¬ 
ing  regions  of  the  world  not  yet  explored.  Not  only  have  no  archeolog¬ 
ical  excavations  lx?en  made  there,  but,  except  for  one  or  two  rapid 
reconnaissances,  no  Kuroix*an  traveler  has  ever  l)een  there.  It  is 
ix>ssible  that  in  Yemen,  Hadhramaut,  or  Oman  there  exist  undis¬ 
covered  mounds  like  those  recently  discovered  in  the  valley  of  the 
Indus.  Indeed,  if  such  can  l)e  found  in  India  in  1924,  unsuspected 
after  more  than  150  years  of  British  occupation  and  many  years  of 
official  archeology,  what  may  we  not  hope  to  find  in  these  vast  un¬ 
explored  territories?  There  is,  indeed,  a  slight  indication — it  is 
almost  t(K)  slight  to  lx*  called  evidence — which  favors  part  of  our 
theory,  antf  it  comes  from  the  latest  traveler  who  has  penetrated  into 
southern  .Arabia,  Major  Cheesman.  Dest'ribing  his  visit  to  Jabrin 
(latitude  23°  18'  6",  longitude  48°  54'  10")  in  1923,  Major  Cheesman 
makes  some  interesting  remarks  alM)ut  the  .A1  Murra,  the  present 
inhabitants  of  that  oasis.  They  live  entirely  in  tents  (there  are  no 
buildings  there);  they  speak  .Arabic,  but  only  in  addition  to  their 
native  tongue;  and  until  two  years  l)efore  his  visit  they  were  pagans. 
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rheir  enemies,  the  Awamir,  who  roam  over  the  desert  to  the  south, 
are  said  to  speak  a  different  languajje,  descrilx'd  by  the  A1  Murra 
as  “a  series  of  grunts.”  Major  C'heesman  says:  “The  .W  Murra 
lv|)e  of  face  reminds  me  of  features  to  lx*  seen  on  early  Sumerian 
sculptures.  It  is  not  unreasonable  to  sup{iose  that  they  are  the 
remnants  of  this,  the  earliest  civilization.  The  conquests  and  passing 
of  nations  on  the  trade  routes  would  leave  them  unaffected  and  un¬ 
changed  in  the  fastnesses  of  their  desert  stronghold.”** 

In  one  resjxct  the  hy|>othesis  of  early  civilization  in  southern 
.\rabia  explains  the  foreign  influence  in  early  Egypt  lx*tter  than 
an  assumerl  direct  connection  with  Mesopotamia.  This  influence 
was  ephemeral;  it  ceased  altogether  in  later  times  when  on  a  priori 
grounds  one  would  have  expected  it  to  have  increased,  with  the 
development  of  shipping  and  maritime  trade.  The  pictures  of 
ships  of  Mesopotamian  type  disappear  after  the  First  Egyptian 
Dynasty.  W  hether,  however,  the  foreign  influence  in  Egypt,  which 
is  a  fact,  came  direct  from  Mesopotamia  or  from  some  undiscovered 
proto-Sumerian  source  in  Arabia,  it  is  reasonable  to  infer  the  existence 
of  some  such  civilization  and  to  hope  for  early  confirmation  of  its 
existence.'*  \  distinguished  .American  Egyptologist  said  to  the  writer 
more  than  ten  years  ago  that  excavation  in  the  Yemen  was  one  of  the 
few  “plums”  still  left  unpicked  by  archeologists.  He  spoke  hopefully, 
but  s<K)n  afterward  the  Great  W  ar  destroyed  what  little  hopes  we  had 
of  searching  for  the  birthplace  of  civilization. 

'•  R.  E.  Cheesman:  The  Deserts  of  Jafura  and  Jabrin,  (ifogr.  Jtmrn.,  Vol.  65,  i<>as.  I>P-  1 12-141; 
reference  on  p.  125. 
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Raye  R.  Platt 

"  T  ''HK  west  coast  republics  of  South  America  are  in  that  youth- 
I  ful  stage  of  development  which  is  characterized  by  rapid  en- 
croachments  on  the  frontier  in  many  widely  separated  regions. 
Kven  in  a  country  whose  physiography  offers  no  great  problems  the 
building  of  railroads  can  hardly  be  kept  in  pace  with  such  develop¬ 
ment.  In  the  case  of  western  South  America  there  is  the  barrier 
of  the  .Andes.  Not  only  do  the  Andes  north  of  Chile  divide  all  the 
republics  into  two  distinct  regions,  which  face  in  opposite  directions 
toward  the  foreign  market,  but  there  are  lesser,  yet  nevertheless 
imf)ortant,  physiographic  and  climatic  barriers  within  these  larger 
divisions.  Each  district  looking  for  a  foreign  market  in  w’hich  to  sell 
its  pnnlucts  seeks  the  shortest  route  to  an  ocean  port.  This  is  the 
dominant  factor  in  South  American  railroad  development. 

The  Intercontixext.ve  Railway 

Reference  may  here  lie  made  to  the  progress  in  construction  of 
the  Intercontinental  Railway.  The  Intercontinental  Railway  Com¬ 
mission  met  at  Washington,  December  4,  1890.  At  a  series  of  meet¬ 
ings,  of  which  this  was  the  first,  the  commission,  composed  of  repre¬ 
sentatives  from  eleven  American  governments,  formulated  plans 
for  survey  of  a  proposed  route  for  a  Pan-American  Railw'ay  system. 
Its  purpose,  as  set  forth  at  the  first  meeting  of  the  commission,  was 
to  foster  “the  development  of  cordial  relations  between  the  nations 
and  the  growth  of  material  interests.” 

The  first  enthusiasm  for  the  project  has  long  since  died  down. 
Nevertheless,  from  time  to  time,  as,  in  the  slow  but  steady  growth 
of  the  railway  systems  of  South  and  Central  America,  new  sections 
of  railroad  are  completed  that  cover  or  approximate  the  route  pro- 
ix)se<l  for  the  Intercontinental  Railway  and  its  branch  lines,  state¬ 
ments  appear  that  so  many  more  miles  of  the  Intercontinental  Rail¬ 
way  have  l)een  constructed.  Such  statements  are  not  only  erroneous 
per  se;  they  obscure  the  real  and  highly  interesting  geographic  and 
economic  reasons  for  the  railroads  of  South  and  Central  America 
as  they  are  now  and  also  the  reasons  for  the  projects  in  hand  to  ex¬ 
tend  existing  lines  and  systems.  In  no  case  have  these  railroads  been 
planned  with  any  purpose  of  carrying  out  the  ideals  of  the  Intercon¬ 
tinental  Railway  Commission.  In  every  case  they  have  l)een  built 
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in  resjjonse  to  the  demand  of  the  region  concerned  for  an  outlet  for 
its  increasing  pnnluction. 

A  route  by  rail  from  New  York  to  Buenos  Aires  and  intermediate 
jjoints  in  the  Hispanic-American  republics  is,  to  l)e  sure,  not  al¬ 
together  out  of  question.  Approximately  70  j>er  cent  of  the  10,228 
miles  of  route  estimated  by  the  commission  is  now  covered  by  vari¬ 
ous  systems,  and  to  travel  by  rail  from  New  York  to  Buenos  Aires 
(with  many  changes,  of  course,  on  account  of  variations  in  gauge) 
is  a  |H)ssibility  of  the  not  to<)  far  distant  future.  But  if  the  con¬ 
stantly  narrowing  gaps  are  ever  completely  closed,  especially  at  in¬ 
ternational  lM)undaries,  it  will  l)e  because  of  economic  demands  and 
{political  expediency. 

While  it  is  true  that  there  is  a  steadily-increasing  exchange  of 
pnKlucts  Ijetween  Chile  and  the  Argentine  Republic  and  l)etween  the 
.Argentine  Republic  and  Brazil*  there  is  little  commercial  interchange 
among  the  west  coast  republics,  and  there  are  no  international  rail¬ 
ways  with  the  exception  of  the  three  routes  from  La  Paz  to  the  Pacific. 
None  of  these  three  routes  was  constructed  to  serve  the  needs  of  l(K'al 
interchange.  Their  raison  d'etre  is  to  give  to  Boliv'ia  an  outlet  to 
the  coast. 

International  Railways  of  Central  America 

By  way  of  contrast  we  may  note  the  state  of  affairs  in  Central 
.America.  The  International  Railways  of  Central  America,  a  company 
reorganized  in  1921  from  the  Guatemala  Railway  Company,  has 
merged  under  its  control  the  majority  of  the  principal  railroads  of 
(  entral  .America.  It  is  planned  to  extend  and  link  up  existing  lines 
so  as  to  form  a  main  line  connecting  all  of  the  Central  American 
capitals  and  to  build  branch  lines  to  the  important  mineral  and  agri¬ 
cultural  districts  and  the  principal  ports.* 

The  feasibility  of  the  plan  as  regards  Guatemala,  Honduras, 
Nicaragua,  Salvador,  and  Costa  Rica*  lies  in  the  fact  that  these 
states  constitute  something  of  a  geographic  and  economic  unit.  No 
imjKirtant  physiographic  barriers  separate  them;  and  their  princi¬ 
pal  products,  which  are  agricultural,  seek  the  same  market  and  are 
largely  handled  by  the  same  companies.  The  community  of  interests 
among  these  states,  which  has  no  counterpart  elsewhere  in  Hispanic- 
.America,  is  further  evidenced  by  their  frequent  attempts  to  form  a 
confederation. 

*  \V.  L.  Schurz:  International  Communications  in  South  .America.  Foreign  Affairs,  Vol.  3.  1924- 
25.  pp.  624-636. 

’  W.  R.  Long:  Railways  of  Central  America  and  the  West  Indies.  L'.S.  Dept,  of  Commerce,  Trade 
Promotion  Ser,  \o  3.  Washington,  1925. 

•  ntimate  extension  is  planned  through  Panama  to  Colombia.  In  Panama,  however,  the  only 
piece  of  constructed  road  which  it  will  be  iiossible  to  use  is  a  short  section  of  the  Chiriqui  Railroad, 
and  the  extension  is  not  to  be  exjiected  in  the  immediate  future. 
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In  ('<)l(nnl)ia  not  only  the  economic  development  of  the  country 
hut  the  realization  of  a  state  of  complete  national  srdidarity  wail 
u|M)n  the  estahlishment  of  an  adequate  system  of  trans{X)rtation  and 
communication.  To  siitisfy  even  her  most  pressing  economic  needs 
Colomhia  faces  a  vastly  larger  program  and  more  difficult  problem 
of  railway  construction  than  any  of  the  other  west  coast  republics. 
In  the  other  countries,  inasmuch  as  their  chief  pnKluctive  areas  are 
still  within  comparatively  easy  reach  of  coastal  |)orts,  short  railroads 
running  down  to  the  nearest  roadstead  form,  with  the  coastwise  ship¬ 
ping,  a  fairly  siuisfactory  system  of  trans[>ortation  within  the  coun¬ 
tries  themselves  and  to  the  foreign  market.  Such,  however,  is  not 
the  case  with  C'olombia. 

To  understand  the  trans|K)rtation  needs  and  the  problems  of 
railroad  construction  in  C'olombia  it  is  necessiiry  to  have  in  mind  her 
outstanding  phy.siographic  features  and  her  |)eculiar  jjolitical  make-up. 
In  the  neighlM)rh(KKl  of  Pasto  the  -\ndes,  which,  south  of  the  C'olombia- 
Kcuaclor  l)oundary,  have  narrowed  into  a  single  range,  divide  into 
three  ranges,  the  Western,  C'entral,  ami  Eastern  cordilleras.  These 
cordilleras  divide  the  country  into  what  may  Ik?  roughly  descrilK*d 
as  a  series  of  strips  running  in  a  general  north-and-south  direction 
and  separated  by  mountain  barriers  which  offer  serious  obstacles  to 
intercommunication.  Between  the  Western  and  C'entral  cordilleras 
and  iK'tween  the  C'entral  and  Eastern,  res|X‘ctively,  flow  the  C'auca 
and  Magdalena  Rivers.  North  of  the  northern  end  of  the  C'entral 
C'ordillera  these  two  rivers  unite  and  How  as  one  to  the  C'ariblxnm 
St*a.  With  the  exception  of  the  region  around  Pasto,  which  lies 
immediately  north  of  the  C'olombia-Ecuador  lK)undary  and  drains 
into  the  Pacific  Ocean  by  the  Pati'a  River,  and  the  C'ucuta  region  which 
lies  in  the  drainage  basin  of  Lake  MaracailM>,  the  people  of  C'olombia 
live  in  the  drainage  basins  of  these  two  great  rivers  and  their  tribu¬ 
taries.  On  a  plateau  high  up  on  the  western  Hank  of  the  Eastern 
C'ordillera  is  Bogota,  the  capital  of  the  republic,  often  descrilxd  as 
the  most  isolated  national  capital  in  the  world,  completely  shut  off 
by  distance  and  by  natural  barriers  from  the  other  settled  districts 
of  the  country  and  by  hundreds  of  miles  from  either  ocean. 

Tiik  C'auca  and  M.xgdalkna  Rivers 

Neither  the  C'auca  nor  the  Magdalena  is  navigable  throughout. 
Impassable  rapids  divide  the  Magdalena  into  two  sections  navigable 
by  river  lM)ats  of  light  draught  and  break  up  the  C'auca  into  several 
such  navigable  stretches.  .Ground  these  rapids  passengers  and  freight 
must  l)e  portaged  by  pack  train  or,  as  is  the  case  between  the  l’p|x*r 
and  Lower  Magdalena,  by  a  short  railroad  built  for  the  purpose. 


Navigation  on  these  rivers  also  suffers  a  seasonal  check.  The  Federal 
government  is  giving  serious  attention  to  a  study  of  means  of  improv¬ 
ing  the  navigability  of  the  Magdalena/  and  it  is  probable  that  in 
time  a  channel  will  In?  cleared  at  the  mouth  of  the  river  to  enable 
'>cean  steamers  to  come  into  Barranquilla  and  |x*rhaps  to  |X)rts  at 
sr)me  distance  up  the  lower  river. 


*  See  note  in  the  record  itection  of  this  number  of  the  Geogr.  Kfr. 
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However,  even  if  the  Magdalena  and  C'auca  were  navigable 
throughout  their  length  and  at  all  seasons,  and  apart  from  the  general 
(juestion  of  river  versus  railway  trans|X)rtation,  communication  in 
these  basins  would  still  present  problems.  In  general  the  principal 
pnnluctive  and  |)opulated  districts  are  lot'ated  not  in  the  tropical  or 
semitropical  valley  rt<K)rs  of  these  rivers  but  in  the  many  fertile  and 
temiK*rate  upland  plateaus  which  flank  the  valleys,  for  instance  the 
Sabana  de  Bogota,  at  over  Sooo  feet  alK)ve  sea  level,  in  which  is 
located  the  capital  of  the  republic.  The  outstanding  exception  is 
the  famous  ('auca  valley;  but  this  is  on  the  upper  course  of  the 
('auca  River  and  lies  at  an  aveiage  elevation  of  ^otx)  feet. 

The  building  of  railroads  down  from  the  plateaus  to  the  river 
|)orts  is  in  itself  a  difficult  problem,  not  only  lK*cause  of  the  great 
stt‘t‘pness  of  the  mountain  sides  which  flank  the  main  valleys,  but 
fx*cause  the  plateaus  are  in  most  cases  shut  olT  by  spurs  and  ridges 
of  the  main  cordillera.  The  problem  of  constructing  the  connection 
over  the  crest  of  the  Central  Cordillera  l)etween  the  two  sections  now 
in  o[x*ration  of  the  railroad  from  Medellin  to  Puerto  Berrios  has  not 
yet  Ix^en  solved.  The  Girardot  Railway,  by  which  the  Sabana  de 
BogotA  is  connected  with  the  I'pj^er  Magdalena,  climbs  approximately 
H<kk)  feet  in  the  132  kilometers  of  its  length  over  half  of  which  is 
through  a  confused  mass  of  foothills  and  over  two  fairly  well-defined 
secondary  ridges  which  are  parallel  to  the  river. 

The  Present  Prcx'.ram  of  Railway  Construction 

The  program  of  railway  construction  now'  under  way  in  Colombia 
falls  into  three  divisions,  apparently  in  the  following  order  of  impor¬ 
tance;  (i)  The  building  of  those  railroads  necessary  to  satisfy  the 
most  urgent  needs  for  transportation  Ixtween  the  principal  productive 
areas  and  ocean  pxirts;  (2)  the  completion  of  a  through  rail  route 
from  the  capital  either  to  the  Pacific  or  to  the  Atlantic  Ocean;  (3) 
the  building  of  railroads  that  may  serve  as  links  Ijetween  the  capital 
and  the  outlying  districts  now  having  no  adequate  connection  with 
the  main  lx)dy  of  the  countrx-  and  may  at  the  same  time  afford  those 
districts  a  satisfactorx’  outlet  for  their  products. 

When  the  surveys  were  made  for  the  Intercontinental  Railway 
(i8qi-i8q4)  there  were  in  operation  in  Colombia  only  about  365 
kilometers  of  railroad,  divided  among  10  short  lines  constructed  to 
serve  purely  local  needs.  Approximately  1150  kilometers  have  been 
built  since  that  time,  and  alxmt  1200  kilometers  more  are  involved 
in  the  building  of  new  lines  and  the  extension  of  old  ones  on  which 
work  is  now  Ixing  actively  pushed.  Such  is  the  relative  position  of 
many  of  the  districts  for  which  the  present  construction  program  will 
afford  outlets  that,  when  the  program  is  completed,  practically  the 
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whole  route  projx)sed  for  the  main  and  branch  lines  of  the  Colombian 
section  of  the  Intercontinental  Railway  will  l)e  covered,  except  for 
the  extensions  to  the  international  lK)undaries  which  at  the  present 
at  least  would  serve  no  economic  purpose  and  would  lx?  of  but  doubtful 
strategic  value. 

Betwken  the  Western  and  Central  Cordilleras 

It  is  now  a  matter  of  only  a  few  years  at  most  before  the  basin 
of  the  Cauca  River,  the  longitudinal  strip  iK'tween  the  Western  and 
('entral  cordilleras,  will  be  remarkably  well  served  with  railroads. 
When  the  Intercontinental  Railway  survey  was  made  the  only 
railroads  serving  this  section  were  alxiut  40  kilometers  in  operation 
on  the  Pacific  Railway  from  Buenaventura  toward  Cali  and  almut  50 
kilometers  of  the  Antioquia  Railway  from  Puerto  Berrios  toward 
Medellin.  Now  approximately  770  kilometers  are  in  operation  in 
this  section,  and  approximately  400  kilometers  more  are  in  what  may 
lie  descrilied  as  a  state  of  actual  construction.  Nearly  8(K)  kilometers 
more  are  in  project,  as  distinguished  from  routes  merely  studied  or 
proposed. 


The  Pacific  Railway 

Most  important  of  the  lines  in  this  region,  and  probably  the  most 
important  line  in  the  republic,  is  the  Pacific  Railway  which  connects 
the  rich  Cauca  Valley  with  the  Pacific  port  of  Buenaventura  and  which 
now  has  481  kilometers  of  track  in  service.  The  347-kilometer  Buena- 
ventura-Cali  and  Cali-Cartago  sections  are  completed  as  well  as 
120  kilometers  of  the  i6o-kilometer  Cali-Popayan  section.  Studies 
have  l)een  made  for  the  extension  of  the  line  from  Popay^n  to  Pasto, 
by  way  of  the  valley  of  the  Patia  River,  with  Tumaco,  its  natural 
port  on  the  Pacific.  Pasto  is  important  not  only  as  a  center  of  a  large 
agricultural  region  and  the  locale  of  several  manufactures  (among 
them  the  well-known  Pasto  v'arnish)  but  also  as  a  distributing  center 
for  foreign  goods  to  a  large  section  of  southern  Colombia  and  northern 
Ecuador. 

Construction  work  is  lieing  carried  on  in  all  of  the  projected  ex¬ 
tensions  to  the  Pacific  Railway.  Most  important  of  these  is  the 
Zarzal-Armenia  section  of  the  proposed  extension  of  the  Pacific 
Railway  across  the  Central  Cordillera  to  Ibague  which,  by  connecting 
at  Ibagu^  with  the  Tolima  Railway,  would  provide  a  through  route 
by  rail  from  Bogota  to  the  Pacific  Ocean.  This  connection  was 
proposed  but  not  surveyed  by  the  Intercontinental  Railway  Com¬ 
mission.  The  connection  with  the  main  line  of  the  Pacific  Railway 
is  to  be  made,  however,  not  at  Cartago,  as  planned  by  the  Com¬ 
mission,  but  at  Zarzal.  No  route  has  yet  l)een  definitely  accepted 
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fc»r  the  Armenia- 1 banut-  section  of  this  line;  hut  the  Armenia-Zarzal 
section  alone,  73  kilometers  in  lenjjth,  will  do  important  service  not 
only  in  providinjj  an  outlet  for  the  agricultural  prcnlucts  of  the  Ar¬ 
menia  district  itself  hut  also  in  shorteninj?  the  difficult  pack-train 
route  over  the  (Juindi'o  Trail  hy  which  a  larjje  part  of  the  coffee  from 
the  famous  (Juindio  coffee  rejjion  is  hrought  down  to  the  Pacific 
Railway. 

Railways  in  ('aldas 

North  c)f  the  Pacific  Railway  and  connectinjj  with  it  at  ('artago 
is  the  ('aldas  Railway,  which  is  under  construction  hy  the  Depart¬ 
ment  of  ('aldas  and  is  destined  to  connect  Manizales  (capital  of  the 
Department  and  second  only  to  Medellin  as  a  market  for  gold,  coffee, 
cacao,  and  cattle)  with  the  Pacific  Railway  and  the  Cauca  River. 
This  road  has  nc)w  70  kilometers  in  operation  from  Puerto  ('aldas 
on  the  ('auca  River  through  ('artago  and  northward  toward  Manizales. 
('onstruction  is  being  pushed  on  the  additional  43  kilometers  iK'tween 
Manizales  and  the  end  of  present  construction.  Manizales  is  already 
afforde<l  freight  connection  with  the  river  traffic  of  the  Tp|x*r  and 
Lower  Magdalena  hy  means  of  an  aerial  cableway  to  Mari(|uita  on 
the  Dorada  Railway.  This  cableway  is  73  kilometers  in  length- 
the  longest  of  its  kind  in  the  world.  It  is  owned  and  o|x?rated  hy  a 
private  firm,  hut  the  Federal  government  now  profioses  to  erect  a 
similar  cableway  from  Manizales  across  the  Western  ('ordillera  and 
through  the  gold  and  platinum  regions  of  the  ('hoco  to  some  jXHnt 
on  the  Pacific.  The  government  is  giving  much  consideration  to  the 
feasibility’  of  aerial  cableways  to  serve  districts  where  the  cost  of 
railroad  construction  is,  for  the  jiresent  at  least,  prohibitive.  An 
Knglish  authority  on  aerial  cableway  construction  has  l)een  engaged 
to  act  in  an  advisory  and  exploratory  capacity’  to  the  Department  of 
Public  Works.  The  aerial  cableway’  serv’es  its  purjx)se  particularly 
well  when  the  commcKlity  to  l)e  carried  is  precious  metal  or  other 
products  whose  value  is  high  in  comparison  with  their  bulk  and  weight. 

Railways  in  AxTioguiA  and  Bolivar 

In  the  Department  of  Antioquia  construction  has  f)een  actively 
resumed  on  the  .Amaga  Railway’  which  is  now’  in  operation  l)etw’een 
Medellin  and  Amaga — a  distance  of  alK)ut  50  kilometers.  The 
immediate  project  is  concerned  only^  with  the  completion  of  the 
8 1 -kilometer  line  from  Medellin  to  the  ('auca  River  w’here  connection 
can  l)e  made  with  the  Pacific  Railway  by  river  lx)at  to  Puerto  ('aldas 
and  thence  by’  the  ('aldas  Railway  to  ('artago  or  by’  river  lK)at  direct 
to  (  ali.  Further  plans  provide  for  the  extension  of  the  road  from 
.Amaga  to  Manizales,  affording  direct  rail  connection  lietween  Medel¬ 
lin  and  Buenaventura.  The  Antioquia  Railway’  from  Medellin  to 
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Puerto  Berrios  on  the  Lower  Magdalena  is  now  completed  except  for 
a  break  of  alM)Ut  15  kilometers  at  La  (Juiebra,  a  crest  in  the  main 
range  of  the  C'entral  C'ordillera  which  presents  a  problem  of  con¬ 
struction  not  yet  solved.  Hither  a  rack  railway  or  a  tunnel  will  1k‘ 
necessary.  Meanwhile  the  road  is  l)eing  o|x*rated  in  two  sections  which 
together  total  180  kilometers,  and  trans[)ortation  across  the  gap 
l)etween  these  two  sections  is  by  wagon  or  automobile.  W  hen  it  is 
realized  that  practically  all  of  the  pnKlucts  of  the  Department  of 
.\ntioquia,  richest,  in  f)oint  of  prcKluction  at  least,  of  all  the  depart¬ 
ments  of  the  republic,  must  find  their  way  to  the  market  over  this 
route,  it  will  be  seen  how  pressing  is  the  need  of  completing  this  gap. 

Plans  have  long  lH*en  considered  for  a  railroad  from  Medellin 
to  the  Ciulf  of  Traba  (Darien),  and  three  routes  have  l)een  studied  at 
various  times.  In  H)05  an  American  was  granted  a  contract  for  the 
construction  of  the  road.  After  the  work  of  establishing  a  new  port 
on  the  gulf  had  been  started  and  one  kilometer  of  track  had  Ikhmi 
laid  into  the  adjacent  swamps,  work  was  suspended,  and  in  i()o<) 
the  contract  was  declared  void.  It  is  underst(K)d  that  a  contract 
has  again  !)ecn  let  for  the  survey  and  construction  of  the  road.  It 
would  seem  that  the  reason  for  constructing  such  a  railroad  can  only 
l)e  strategic.  In  fact  it  is  difficult  to  conceive  of  even  any  strategic 
purjx)se  that  it  would  serve.  To  be  sure  it  will  afford  a  means  of 
communication  between  this  isolated  section  and  the  commercial 
and  administrative  centers  of  the  republic,  but  the  region  traversed 
is  practically  unpopulated.  Although  it  might  have  l)een  an  ad¬ 
vantage  to  the  republic  to  have  had  a  road  across  this  section  and  on 
into  Panama  before  the  separation  of  Panama,  it  would  seem  that 
the  need  for  it  no  longer  exists.  The  line  will  traverse  a  section  of 
.Antioquia  which  promises  to  l)e  of  considerable  importance  in  the 
production  of  oil,  but  the  logical  outlet  for  that  section  is  rather  by  a 
line  to  Cartagena  crossing  the  Sinti  River  oil  region  of  the  Depart¬ 
ment  of  Bolivar  en  route. 

The  Department  of  Bolivar  has  studied  a  route  for  a  railroad  from 
('artagena  to  Monteria  on  the  Sinu  River  with  the  idea  of  connecting 
with  the  proposed  Medellin-Gulf  of  Craba  line.  The  Ministry  of 
Public  W  orks  of  the  Federal  government  has  had  a  technical  commis¬ 
sion  surveying  a  route  for  a  railroad  from  Cartagena  to  Medellin, 
and  it  is  re|X)rted  that  construction  w'ork  has  l)een  started  on  the 
line.  This  road,  which  stands  high  on  the  list  of  railroads  which  are 
to  l)e  pushed  to  early  completion,  will  form  a  link  in  the  through  route 
from  Cartagena  to  Popayan  in  which  the  Federal  government  is 
much  interested. 

All  of  the  railroads  constructed  and  projected  in  this  section 
are  of  yard  gauge — a  uniformity  worthy  of  note  in  South  American 
railroad  construction. 


Hktwken  the  C'entral  and  Eastern  Cordilleras 

At  the  time  of  the  Intercontinental  Railway  surveys,  in  all  of  this 
j'reat  drainage  basin  of  the  Magdalena  River,  only  five  short  railroad 
lines,  totaling  alxait  it)0  kilometers,  were  in  o{x*ration.  In  this  total 
is  included  the  50  kilometers  then  constructed  from  Puerto  Berrios 
toward  Medellin  on  the  Antioquia  Railway,  which  is  of  practically 
no  importance  to  the  section.  The  others,  which  can  scarcely  Ik* 
descrilxd  as  serving  even  Uxal  needs,  were  the  Sabana  Railway,  41 
kilometers  in  length  and  extending  from  Bogota  across  the  Sabana 
de  Bogota  to  FacatativA,  alK)ut  40  kilometers  of  the  Girardot  Rail¬ 
way  from  (jirardot  on  the  Cpper  Magdalena  up  the  Bogota  River 
to  the  mouth  of  the  Apulo  River,  a  few  kilometers  from  Bogota  to 
the  suburb  of  Chapinero  on  the  Northern  Railway,  and  a  short  sec¬ 
tion  of  the  Dorada  Railway  planned  to  connect  the  river  boat  traffic 
of  the  rp|x*r  and  Lower  Magdalena.  Approximately  390  kilometers 
have  lK*en  built  since  that  time.  In  view’  of  the  great  need  of  rail- 
r()ads  in  this  section,  this  increase  for  a  thirty-year  period  is  sur¬ 
prisingly  insignificant.  Such  lines  as  have  Ixen  built,  however,  have 
Ikk*!!  fixated  to  gfXKl  purpose,  and  the  projects  upon  which  work  is 
now  lx*ing  actively  carried  on  will  add  over  8(X)  kilometers  to  the 
present  total  and  practically  solve  the  transportation  problem  of 
the  region  as  far  as  main  lines  are  concerned. 

Bogota’s  Rail  Connections 

Most  important  of  the  railroads  completed  since  the  surveys 
for  the  Intercontinental  Railway  is  the  Girardot  Railway,  which  has 
lx*en  extended  to  meet  the  Sabana  Railway  at  FacatativA  instead  of 
continuing  up  the  Bogota  River  as  originally  planned.  By  the  comple¬ 
tion  of  this  line  of  approximately  132  kilometers  Bogota  is  afforded 
complete  rail  connection  with  the  river  boat  traffic  of  the  Cpper 
Magdalena,  although  the  difference  in  gauge  Ixtween  the  two  railroads 
(the  (urardot  Railway  is  of  yard  gauge  and  the  Sabana  of  meter) 
necessitates  the  transfer  of  passengers  and  freight  at  Facatativd. 
The  completion  of  this  railroad  and  the  Dorada  Railway,  which  has 
lH*en  extended  at  lK)th  ends  until  it  now  forms  a  rail  portage  119 
kilometers  in  length  completely  around  the  rapids  Ixtween  the 
navigable  upper  and  lower  sections  of  the  Magdalena,  has  almost 
completely  eliminated  the  pack  train  from  the  Bogotd-Barranquilla 
route  and  has  greatly  increased  the  traffic  on  the  Upper  Magdalena. 
Practically  all  of  the  traffic,  not  only  from  the  Bogota  district  but  also 
from  all  the  adjacent  districts,  whose  easiest  route  to  the  Magdalena 
is  by  way  of  the  Sabana  de  BogotA  now’  comes  down  to  the  Upper 
Magdalena  by  the  Sabana  and  Girardot  railways,  whereas  it  was 
formerly  carried  over  difficult  pack  train  routes  Ixtween  the  Bogotii 
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ilistrict  and  points  on  the  Lower  Magdalena.  The  lalxir  of  bringing 
to  Bogota,  by  these  long  pack  train  routes  from  the  Lower  Magdalena, 
all  of  the  foreign  manufactures  demanded  by  a  city  which  even  in 
the  last  decade  of  the  past  century  had  a  population  of  approximately 
is  almost  inconceivable. 

Kven  now  the  transjxtrting  of  freight  to  and  from  Bogota  to  the 
('aribliean  is  lalxtrious  and  costly,  and  the  freight  charges  on  many 
articles  of  foreign  manufacture  from  the  factory  to  Bogota  ecjuals 
or  exceeds  the  original  cost  of  the  article.  An  appreciable  cut  in  this 
cost  will  l)e  made  when  the  canalization  of  the  Bocas  de  C'eniza  at 
the  mouth  of  the  Magdalena  River  is  completed.  At  present,  to  carry 
a  piece  of  merchandise  from  the  steamship  to  Bogota  involves  six 
transfers:  from  the  wharf  at  Puerto  Colombia  to  Barrancptilla  by 
rail,  Barranquilla  to  La  Dorada  by  river  lx)at.  La  Dorada  to  .Amba- 
lema  by  the  Dorada  Railway,  Ambalema  to  (>irardot  by  river  boat, 
(iirardot  to  Facatativa  by  the  Girardot  Railway,  Facatativa  to  Bogota 
by  the  Sabana  Railway. 

Although  numerous  plans  have  lx*en  {)ro|X)sed  for  a  railroad  to 
connect  Bogota  with  a  Cariblx.‘an  port,  no  such  line  is  in  project  and 
the  only  possibility  of  such  a  route  lies  in  the  completion  of  the  North¬ 
eastern  and  Carare  railways  to  Puerto  Berrios  and  the  Medellin- 
Cartagena  line.  A  rail  route  from  Bogota  to  Cartagena  through 
Medellin  would  thus  lx*  afforded.  The  most  immediate  prosjxct 
for  a  rail  route  from  Bogota  to  an  txrean  fxirt  lies  in  the  completion 
of  the  Zarzal-Ibague  connection  lietween  the  Pacific  and  Tolima 
railways.  The  Tolima  Railway,  70  kilometers  in  length,  from  Flandes, 
on  the  l^pper  Magdalena  opposite  Girardot,  to  Ibague  has  shortened 
the  pack  train  route  over  the  Quindi'o  Pass  in  the  Central  Cordillera 
lietween  Girardot  and  the  Pacific  Railway  to  approximately  246 
kilometers,  and  many  travelers  to  and  from  Bogota  now  prefer  this 
arduous  but  shorter  trip  to  the  Magdalena  River  route.  The  Zarzal- 
.Armenia  section  of  the  Pacific  Railway  now  under  construction  w'ill 
cut  off  a  further  73  kilometers.  This  route  was  proposed  by  the  Inter¬ 
continental  Railway  Commission,  but,  inasmuch  as  it  was  planned 
only  as  a  connecting  link  between  Bogota  and  the  main  line,  the 
proposal  was  hardly  practical  at  that  time.  Now',  however,  the 
opening  of  the  Panama  Canal  has  changed  the  situation  by  making 
Buenaventura  easily  accessible  to  the  United  States  and  Europe,  and 
the  Pacific  route,  although  costly  and  difficult  enough,  will  l)e  far  less 
expensive  to  complete  than  any  other  possible  rail  route  from  Bogota 
to  an  ocean  port. 

Railways  in  Tolima 

The  contract  has  l)een  let  and  work  is  in  progress  on  a  connecting 
link  Ixtween  Ambalema,  the  Upper  Magdalena  terminus  of  the 
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Dorada  Railway,  and  a  |X)int  near  Iba^ue  on  the  Tolima  Railwav. 
'Phis  line  r)f  approximately  70  kilometers  is  comparatively  easy  of 
construction.  It  may  delay  completion  of  the  Ibague-Armenia  section 
of  the  Pacific  route,  inasmuch  as  it  can  1k‘  argued  that  the  agricultural 
districts  of  the  southern  part  of  the  Department  of  C'aldas  and  of  the 
central  and  northern  parts  of  the  Department  of  Tolima  will  Ik* 
sufficiently  well  served  for  the  time  f)eing  and  that  whatever  funds 
are  available  should  Ik*  used  for  such  regions  as  are  still  completely 
lacking  in  railroad  trans|)ortation. 

From  Kspinal,  on  the  Tolima  Railway,  the  so-called  Tolima-Huila- 
('a(|ueta  Railway  has  lK*en  built  30  kilometers  to  the  Saldano  River, 
and  further  construction  is  in  progress.  It  is  planned  to  extend  this 
road  through  Neiva  on  the  Tpjx'r  Magdalena  and  thence  to  the  head 
of  navigation  on  the  C'acjueta  River  of  the  Amazon  Basin.  It  will 
thus  Ik  an  im|X)rtant  factor  in  the  development  of  an  extensive  region 
in  the  drainage  basins  of  the  Tp|x*r  Magdalena  and  the  ('aqueta 
and  Putumayo  Rivers  which  is  now  lx*ing  extensively  explored  for 
oil.  The  railroad  will  also  lx*  of  considerable  p<)ssible  strategic  value 
inasmuch  as  it  will  join  to  the  main  Inxly  of  the  republic  what  is  now 
its  most  inaccessible  territory.  Much  of  this  territory  has  long  lx*en 
in  dispute  with  Brazil,  Pxuador,  and  Peru’’ — a  dispute  which  has 
only  recently  approached  settlement  by  the  Colombla-Hlcuador 
lH)undary  treaty  of  iqib  and  the  Brazil-Colombia-Peru  treaty  signed 
in  Washington  in  February  of  last  year  but  not  yet  ratified  by  all  the 
cr)un tries  concerned. 

Routes  Fast  of  the  M.vgdalena 

Colombia’s  greatest  present  need  of  railroads  is  in  the  territory 
Ixtween  the  Magdalena  River  and  the  main  range  of  the  Flastern 
('ordillera.  In  all  this  great  region  there  is  only  one  rail  route  to  the 
Magdalena — the  Bogota-fiirardot  route  discussed  alx)ve.  The  north¬ 
ern  part  of  the  Department  of  C'undinamarca  and  all  of  the  depart¬ 
ments  of  Santander  and  Boyacd  are  completely  lacking  in  railroads 
although,  in  potential  agricultural  and  mineral  resources,  they  are 
among  the  most  important  in  the  republic  and  contain  some  of  its 
most  densely-populated  districts.  Bogota  is  the  commercial  center 
for  all  of  Cundinamarca  and  Boyaca,  and,  except  for  short  sections 
of  railway  radiating  from  Bogota  and  a  g(KxI  motor  road  to  Tunja, 
capital  of  Boyaca,  all  distribution  of  foreign  manufactures  and  prac¬ 
tically  all  trans|X)rtation  of  pnxiucts  is  by  pack  train  by  way  of 
BogotA.  Bucaramanga,  capital  of  the  Department  of  Santander  and 
center  of  one  of  the  most  important  tobacco  districts  of  Colombia 

‘  R.  R.  Platt:  Present  Status  of  International  Boundaries  in  South  .America.  Geotr.  Rrr..  Vol. 
14.  1924.  pp.  622-638. 
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and  of  an  ini{K)rtant  coffee  district  which  now  annually  produces  over 
i(K).(KH)  hags  of  coffee,  ships  all  exiK)rts  to  and  receives  all  im}X)rts 
from  the  Lower  Magdalena  by  lK)at  and  small  steamer  on  the  Sogamoso 
and  Lebrija  Rivers  or  by  pack  train. 

route  has  l)een  studied  for  a  railroad  along  the  valley  of  the 
I’pjK'r  Magdalena  from  (iirardot  to  Beltran  on  the  opi)osite  bank 
of  the  river  from  Ambalema.  As  far  as  the  cost  of  construction  is 
concerned  this  route  would  In?  the  least  exjxmsive  means  of  affording 
the  Bogota  district  direct  rail  connection  with  the  Lower  Magdalena; 
but  it  has  Ixen  abandoned,  tem|X)rarily  at  least,  in  favor  of  three 
roads  now  under  construction  each  of  which  will  not  only  give  Bogota 
a  direct  route  to  the  Lower  Magdalena  but  will  also  give  the  depart¬ 
ments  of  Boyaca  and  Santander  and  the  northern  part  of  ('undina- 
marca  railroad  connection  with  the  Lower  Magdalena  and  with  the 
national  capital. 

Most  imjiortant  of  the  three  lines  is  the  Northern  Railway  which 
is  now  ojxrated  for  62  kilometers  from  Bogota  to  Nemixon  through 
Zipaquira.  The  Bogota-Zipa(piira  section  of  this  line  has  always  Inxm 
profitable,  and  the  extension  to  Nemocbn,  the  center  of  an  extensive 
coal  regi«)n,  affords  access  to  a  source  of  cheap  fuel.  The  road  is  now 
l>eing  carried  northward  to  C'hiquinquira.  In  June,  1925,  nearly 
5(KX)  lalM)rers  were  engaged  on  the  construction  of  the  S8-kilometer 
\emoc6n-C'hiquinquira  section,  and  54  kilometers  of  the  grading 
had  Ixen  finished  and  21  kilometers  of  track  laid.  The  section  from 
('hi(iuinquira  to  Bucaramanga  will  be  alK)ut  256  kilometers  in  length 
and  is  comparatively  easy  of  construction.  A  considerable  section 
of  it  will  run  through  the  fertile  and  well-populated  valley  of  the 
.Suarez  River.  Construction  on  this  section,  however,  will  probably 
not  l)e  started  until  the  so-called  Northern  C'entral  Railway,  which  is 
now  building  from  Puerto  Wilches  on  the  Lower  Magdalena  toward 
Bucaramanga,  is  completed. 

The  Northern  Central  has  Ixen  under  consideration  for  many 
years,  ('onstruction  had  l)een  started  on  the  Puerto  Wilches  end  when 
the  Intercontinental  Railway  survey  was  made.  Twelve  kilometers 
of  track  were  laid  at  that  time,  and  the  whole  project  was  abandoned 
Ixcause  of  the  difficulty  of  carrying  out  even  the  preliminary  survey 
through  30  or  40  miles  of  virgin  forest.  Now,  however,  a  route  has 
Ixen  chosen  along  the  watershed  Ixtween  the  .Sogamoso  and  Patuna 
Rivers;  the  survey  has  lK*en  made,  and  construction  is  once  more  under 
way.  In  June,  1925,  grading  had  l)een  completed  on  61  kilometers 
of  the  total  134  kilometers  which  the  line  will  cover,  and  4(xx)  lalx)rers 
were  employed  on  the  work.  When  the  whole  system  from  Bogota 
to  Puerto  Wilches  is  completed,  Bogota  will  have  a  through,  rail 
route,  of  uniform  meter  gauge  and  approximately  540  kilometers  in 
length,  to  the  Lower  Magdalena,  which,  in  addition  to  eliminating 
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the  transfer  incident  to  the  present  route  by  rail  and  river  lH)at  to 
the  same  |>oint,  will  Ik*  over  2(K)  kilometers  shorter, 

('hicjuincjuira,  in  the  Department  of  Boyaca,  is  even  now,  iKcause 
of  comparatively  easy  access  by  pack  train  to  the  Nemocon  terminus  of 
the  Northern  Railway,  a  distributinjj  and  market  center  for  a  larj^e 
district  in  ('undinamarca,  Boyaca,  and  Santander;  and  it  would  seem 
that  the  least  ex|x*nsive  way  of  affording  rail  connection  to  Tunja, 
capital  of  Boyaca,  and  other  districts  to  the  east  of  the  route  of  the 
Northern  Railway  in  l^oth  Cundinamarca  and  Boyaca  would  Ik*  by 
means  of  branch  lines  to  the  main  line  of  the  Northern  Railway. 
Nevertheless,  construction  is  now  under  way  on  two  roads  which  will 
give  Tunja  direct  connection  with  Bogota  and  with  the  Lower  Mag¬ 
dalena.  The  first  of  these,  the  Northeastern  Railway,  is  l)eing  built 
with  Belgian  capital  and  Ijy  Belgian  engineers  and  is  exjKcted  to  Ik* 
oiK*n  to  traffic  by  the  end  of  1926.  Connection  will  Ik*  had  with  the 
Northern  Railway  at  Suesca,  a  short  distance  northeast  of  NemtKon, 
by  a  branch  from  the  Northern  Railway  which  has  already  l)een  con¬ 
structed,  .At  Tunja  the  Northeastern  Railway  will  connect  with  the 
C'arare  Railway,  which  is  now  building  toward  Tunja  from  Puerto 
.\quileo,  the  head  of  steamer  navigation  on  the  Carare  River.  This 
line  will  run  through  Velez  and  probably  cross  the  Northern  Railway 
at  Moniquira. 

A  third  railway  from  BogotA  to  the  Lower  Magdalena  is  lK*ing 
built  entirely  within  the  Department  of  Cundinamarca  by  a  route 
which  has  now*  lK*en  chosen  from  the  three  routes  studied  for  extending 
the  Cundinamarca  Railway,  as  the  Sabana  Railway  and  its  projectefl 
extensions  are  called,  to  the  Magdalena.  The  first  of  these  to  In? 
considered  was  a  line  from  Facatativ4  to  BeUrdn  where  connection 
could  Ik  made  with  the  Dorada  Railway.  No  work  has  been  done  on 
this  route.  second  proposed  extension  of  the  Sabana  Railway,  228 
kilometers  in  length  from  Facatativ4  to  Puerto  Nino  (a  pr)int  on  the 
Lower  Magdalena  alxiut  halfway  between  Dorada  a'nd  Puerto  Berrios) 
was  surveyed  in  1917,  and  approximately  14  kilometers  of  grading 
were  done  from  FacatativA,  No  further  work  has  l)een  done  on  this 
road.  In  1879  a  concession  was  granted  to  an  American  for  a  railroad 
from  Honda  to  the  Sabana  de  BogotA  along  the  route  of  the  old  pack 
trail.  Four  kilometers  of  track  were  laid,  and  a  locomotive  was 
imported  from  the  United  States  and  placed  on  it.  Financial  difficulties 
and  the  death  of  the  concessionaire  put  an  end  to  the  enterprise.  The 
remains  of  the  locomotive  are  still  a  landmark  on  the  trail  from  Honda 
to  Facatativ4.  Now*  work  has  l)een  resumed  on  this  road,  and  nine 
kilometers  from  Facatativ4  to  La  Tribuna  hav  e  recently  been  opened  to 
traffic.  The  total  length  of  the  line  will  lie  about  130  kilometers. 
This  line  will  Ik  a  formidable  rival  of  the  Girardot  Railway  inasmuch 
as  it  will  Ik  of  the  same  gauge  as  the  Sabana  Railway  (one  meter). 
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whereas  the  Girardot  Railway  is  now  of  yard  gauge,  and  will  also  be 
al)out  175  kilometers  shorter  than  the  present  route  from  BogotA  to 
Honda  by  way  of  Girardot  and  Ambalema. 

Another  railroad,  which  now  serves  only  purely  local  needs  in 
the  BogotA  district  but  which  is  in  immediate  prospect  of  considerable 
extension  and  will  probably  l)e  eventually  extended  to  the  I'pper 
Magdalena,  is  the  Southern  Railway.  It  was  originally  planned  that 
this  line  should  run  only  from  BogotA  to  the  coal  region  around  Te- 
(luendama  at  the  point  where  the  BogotA  River  cuts  through  the  rim 
of  hills  enclosing  the  Sabana  de  Bogota  on  the  west.  It  has,  however, 
l)een  extended  30  kilometers  along  a  narrow  southwesterly  arm  of  the 
Sabana  to  Sibat6,  and  a  six-kilometer  branch  has  l)een  built  to  El 
('harquito  on  the  BogotA  River.  At  present  this  road  carries  such 
traffic  as  comes  up  to  the  Sabana  by  way  of  Tequendama  and  a  con¬ 
siderable  portion  of  the  traffic  to  and  from  FusagasugA,  center  of  an 
important  coffee  region  three  or  four  hours’  journey  by  pack  train  from 
Sibate.  The  government  has  now  decreed  the  construction  of  the 
Sibat^*  FusagasugA  extension  of  the  line,  and  the  work  of  grading  is 
in  progress.  Plans  have  l)een  discussed  for  the  eventual  ext<iTsion  of 
this  line  to  Girardot  by  way  of  the  SumapAz  River. 

The  Cucuta  Region 

The  important  agricultural  district  of  which  Cucuta,  capital  of  the 
Department  of  Norte  de  Santander,  is  the  commercial  center  is  com¬ 
pletely  separated  from  the  basin  of  the  Magdalena  River  by  the  East¬ 
ern  Cordillera  and  l)elongs  physiographically  to  the  Lake  Maracaibo 
basin.  It  looks  to  the  Lake  Maracaibo  ports.  From  Bucaramanga  or 
from  points  on  the  Lower  Magdalena  the  district  can  be  reached  only 
by  difficult  and  little-usetl  trails  over  the  Eastern  Cordillera.  The 
Cucuta  Railway,  71  kilometers  in  length,  from  Cucuta  to  Puerto 
Villamizar,  was  in  operation  when  the  surveys  for  the  Intercontinental 
Railway  were  made,  its  object  being  to  connect  Cucuta  with  the 
river  lK)at  traffic  on  the  Zulia  River  and  thus  provide  a  rail  and  water 
route  to  Lake  Maracaibo  ports. 

It  was  proposed  by  the  Intercontinental  Survey  Commission  that 
a  railroad  should  he  built  from  a  point  on  the  Magdalena  River  op¬ 
posite  Puerto  Berrios  through  Bucaramanga  and  Cucuta  and  on  into 
N’enezuela,  thus  affording  an  international  route  between  Venezuela 
and  Colombia  and  at  the  same  time  giving  Cucuta  access  to  the 
Magdalena.  There  has  been  no  action  on  this  proposal.  Routes  from 
points  farther  north  on  the  Magdalena  to  Cucuta  have  Iieen  studied, 
but  in  each  instance  the  cost  of  construction  has  been  found  prohibitive, 
at  least  for  the  present.  In  1897  ^  short  line,  slightly  over  16  kilo¬ 
meters  in  length,  was  opened  between  Cucuta  and  the  TachirA  River, 
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a  tributary  of  the  Zulia  River  which  forms  a  part  of  the  X’enezuela- 
('olonil)ia  lM)un(lary.  In  i(>oti,  however,  the  X’enezuela  government 
closed  the  Zulia  River  to  traffic  from  ('olombia,  and  interest  was 
revived  in  a  railroad  from  the  Magdalena.  But  in  i()07  the  river  was 
again  oixmuhI,  and  now  the  ('licuta  Railway  and  the  Tachira  Railway 
in  X’enezuela  are  to  In*  conne('te<l  by  short  extensions  to  lK)th  lines. 
Thus  for  the  time  Iteing  the  need  for  a  trans|X)rtation  outlet  for 
('ucuta  through  ('olombia  has  lK*en  eliminated. 

However,  in  spite  of  the  fact  that  the  Colombia-X’enezuela  l)ound- 
ary  difficulties  have  now  Ixrn  settled,  there  is  always  a  possibility 
that  other  difficulties  may  arise,  whether  international  or  only  local 
in  sco|K*,  which  might  again  shut  off  (  licuta  from  Lake  Maracailx). 
'Phis  eventuality,  as  well  as  the  fact  that  ('licuta  is  so  completely  sep¬ 
arated  from  the  main  ImkIv’  of  the  country-  and  so  definitely  allied 
physiographically  and  economically  with  the  X’enezuelan  section  of 
the  Lake  Maracailni  basin,  makes  it  apiK*ar  a  matter  of  policy  that 
there  should  Ik*  a  rail  c'onnt*ction  l)etween  the  district  and  either 
Bogota  or  the  Magdalena.  An  aerial  freight  cable  from  ('licuta  to 
('•amarra  on  the  I-ower  Magdalena  is  now  under  construction  by  the 
Department  of  Public  XX’orks  of  the  Federal  government.  It  will 
hardly  satisfy  the  real  need  of  the  ('licuta  district,  which  is  not  so 
much  for  a  freight  line  as  a  line  of  intercommunication  with  other 
parts  of  the  republic. 

Railroads  of  tuk  ('arihhean  Coast 

'Phree  railroads,  which  do  not  fall  in  any  of  the  alxive  classifica¬ 
tions  and  which  serve  mainly  Icxal  needs,  are  the  Barranquilla  Rail¬ 
way,  the  Cartagena  Railway,  and  the  Santa  Marta  Railway.  The 
first  of  these  is  a  line  27  kilometers  in  length  and  of  3^^  fcxit  gauge 
which  connects  Barranquilla,  the  terminus  of  traffic  on  the  Lower 
Magdalena,  with  the  jxirt  of  Puerto  Colombia.  It  seems  likely  that 
the  use  of  this  line  will  Ik*  greatly  diminished  if  not  completely  elimi- 
natt*cl  when  the  canalization  of  the  Bcxas  de  Ceniza  is  completed  and 
(K'ean  steamers  are  able  to  come  directly  to  Barranquilla.  The 
(  artagena  Railroad,  from  ('alamar  on  the  Lower  Magdalena  to  the 
seajxirt  of  Cartagena,  was  built  to  carry  the  traffic  which  had  up  to 
the  time  of  the  XX’ar  of  Indeiiendence  gone  through  the  Dique — a 
canal  cut  by  the  Spaniards  in  1570  and  after  the  XX’ar  of  Independence 
allowed  to  fall  into  such  a  state  of  decay  that  it  was  no  longer  navi¬ 
gable.  The  railroad  is  105  kilometers  in  length  and  of  yard  gauge. 
It  has  served  to  build  up  Cartagena,  which  after  the  war  fell  from  a 
|K)pulation  of  35,ckx)  to  one  of  30CX),  to  a  present  estimated  population 
of  over  5c),txK);  but,  with  the  improvement  of  the  harlxir  at  Puerto 
('olombia  and  the  construction  of  the  Barranquilla  Railway,  it  Icxiks 
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as  if  Cartagena  would  be  eliminated  from  any  part  in  the  Magdalena 
River  transportation  route  and  as  if  her  future  would  depend  upon 
the  construction  of  the  Cartagena-MedelUn  railroad  and  the  develop¬ 
ment  of  such  oil  fields  in  the  departments  of  Antioquia  and  BoHvar 
as  will  find  their  natural  outlet  through  Cartagena. 

The  Santa  Marta  Railway,  which  extends  southward  96  kilometers 
from  the  town  and  harbor  of  Santa  Marta,  depends  for  its  revenues 
mainly  upon  the  banana  trade  of  the  district  it  serves.  Connection 
with  Barranquilla  is  afforded  by  means  of  a  short  branch  line  from 
Cienaga  to  Puerto  V'iejo  and  by  small  steamers  running  through  the 
inland  channel  between  the  two  points.  Sixty  kilometers  of  this  road 
were  in  operation  at  the  time  of  the  Intercontinental  Railway  surveys. 
F!xtensions  were  then  and  have  since  been  proposed  to  various  points 
on  the  Lower  Magdalena.  It  is  highly  improbable,  however,  that 
such  extensions  will  ever  be  built,  inasmuch  as  two  lines  are  already 
competing  for  the  trade  l^etween  the  seacoast  and  the  river.  The  road 
is  of  yard  gauge. 

The  solution  of  Colombia’s  transportation  problem  lies  in  the 
building  of  a  carefully  planned  system  of  trunk  and  branch  railway 
lines;  and  the  present  program  of  construction,  although  subject 
{jerhaps  to  considerable  modification,  seems  well  planned  to  serve 
the  country’s  needs.  With  the  present  improvement  in  the  financial 
condition  of  the  country,  due  to  the  impetus  in  the  exploitation  of 
agricultural  and  mineral  resources  as  well  as  to  the  payments  now 
l)eing  made  by  the  United  States  in  settlement  of  the  Panama  Canal 
matter,  it  is  probable  that  the  extensive  program  of  railroad  construc¬ 
tion  now  being  pushed  by  the  Federal  and  Departmental  govern¬ 
ments  w'ill  in  large  part  be  carried  out. 
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ICE  CAP  AND  SEA  ICE  IN  NORTH  GREENLAND 

Lauge  Koch 

^  T  "'HE  Bicentenary'  Expedition  to  Northern  Greenland  had  for  its 
I  main  objective  investigation  and  survey  in  Peary  Land,  the 
most  inaccessible  part  of  Greenland. ‘  It  was  proposed  to  make 
the  outward  journey  along  the  coast  and  the  return,  late  in  summer 
when  travel  on  the  sea  ice  was  impossible,  over  the  inland  ice.  It 
was  further  planned  to  ascend  the  ice  cap  from  the  head  of  Inde¬ 
pendence  Fjord  and  for  mapping  purposes  to  travel  as  near  the  coast 
as  possible,  i.  e.  along  the  edge  of  the  ice  cap.  The  plan  was  suc¬ 
cessfully  carried  through.  Though  w’e  suffered  a  serious  shortage 
of  provisions  we  were  on  the  other  hand  favored  to  an  excep¬ 
tional  degree  by  fine  weather,  not  being  held  back  a  single  day  by 
snowstorm  or  fog. 

Traveling  near  the  coast,  however,  is  troublesome  for  various 
reasons.  In  the  first  place  we  had  to  cross  the  great,  crevassed  depres¬ 
sions  in  which  the  fiord  glaciers  head,  a  topography  with  good  reason 
ill-famed  since  Peary’s  first  journey.  Apart  from  this  we  had  con¬ 
stantly  to  travel  up  and  down  in  very  rough  territory.  On  the  other 
hand,  a  journey  near  the  edge  of  the  ice  cap  presented  various  advan¬ 
tages.  Often  we  traveled  at  a  positive  temperature,  which  spared  us 
the  necessity  of  melting  ice  in  order  to  get  drinking  water  and  thus 
from  encroaching  further  on  our  small  store  of  petroleum.  During 
nearly  the  whole  journey  traveling  was  easy  because  the  ice  was  firm 
and  hard  and  in  most  places  almost  without  snow.  To  this  must  be 
added  another  circumstance  which  we  had  at  first  feared,  but  which 
subsequently  proved  a  great  facility.  Our  traveling  route  took  us 
across  the  great  glaciers  so  near  their  termini  that  all  the  snow  was 
melted,  hence  the  crev'asses,  though  large  and  difficult  to  traverse, 
were  visible  and  not  treacherously  hidden  by  snow  bridges. 

The  Ice  Cap 

In  the  course  of  time  North  Greenland  has  been  traversed  more 
often  than  any  other  part  of  the  inland  ice.  As  a  result  of  Peary’s 
crossings  in  1892  and  in  1895  we  have  three  profiles  of  the  ice  cap.  Un¬ 
fortunately  Peary’s  observations  for  altitude  were  few  and  inaccurate, 
but  his  descriptions,  especially  of  the  zone  near  the  edge  of  the  ice 


*  Cf.  the  note  “  Plan  of  the  Bicentenary  Expedition  to  the  North  of  Greenland."  Ctofr.  Ref., 
Vol.  10,  1930,  pp.  348-349. 

98 


ICE  IN  NORTH  GREENLAND 


99 


cap,  afford  several  good  suggestions  with  regard  to  details.  In  1912 
Knud  Rasmussen  traveled  in  the  same  regions  and  got  a  particularly 
good  profile,  and  again  in  1917  for  the  region  from  St.  George  Fjord  to 
Inglefield  Land.  My  latest  journey  furnished  definitive  information 
concerning  the  glaciers  that  descend  into  the  fiords,  and  the  extent  of 
the  ice  cap.  Unfortunately  the  boiling  point  apparatus  I  carried  with 
me  did  not  work  satisfactorily.  My  altitudinal  determinations  were 
based  on  three  good  aneroids,  which  w'ere  read  off  at  all  camps  both 
on  arrival  and  departure.  Owing  to  the  calm  and  settled  weather  dur¬ 
ing  the  whole  journey,  the  errors  caused  by  variations  in  the  atmos¬ 
pheric  pressure  were  reduced  to  a  minimum.  In  this  connection  it 
may  be  mentioned  that  upon  arrival  at  Kane  Basin  the  displacement 
of  zero  was  only  between  15  and  30  meters. 

I  have  elsewhere  called  attention  to  the  fact  that  in  North  Green¬ 
land  the  surface  of  the  ice  cap  is  unusually  low.*  The  2000-meter 
contour  occurs  far  up  in  the  interior  of  the  country  and  even  outside 
the  looo-meter  contour  there  are  great  areas  covered  by  ice.  As 
will  be  seen  from  Figure  i,  the  ice  covers  a  series  of  plateaus; 
l)etween  them  there  are  depressions,  the  outer  parts  of  which 
form  fiords,  which  can  be  traced  far  up  into  the  ice  cap.  The 
heads  of  these  depressions  form  a  caldera  with  precipitous  and  much 
fissured  sides.  Something  similar  to  this,  though  on  a  much  smaller 
scale,  was  pointed  out  by  Dr\'galski  with  regard  to  several  glaciers  in 
Greenland. 


Floating  Glacier  Ice 

In  Figure  i  it  will  be  seen  that  on  the  north  coast  of  Greenland 
there  are  four  glaciers,  great  parts  of  which  float  on  the  sea.  The  largest 
is  that  of  Petermann  Fjord;  including  the  depression,  this  glacier  has 
a  length  of  no  less  than  200  kilometers,  of  which  the  outermost  40 
kilometers  float  on  the  sea.  The  floating  part  of  the  glacier  is  very 
thin,  the  terminus  being  only  from  two  to  five  meters  high.  It  may 
easily  be  understood  why  Petermann  Fjord  was  assumed  to  be  a 
channel  opening  towards  the  southeast  for,  standing  at  the  mouth  of 
the  fiord  and  looking  back  into  it  only  a  few  kilometers  from  the 
terminus  of  the  glacier,  you  can  see  neither  land  nor  glacier  ice  The 
same  is  the  case  with  regard  to  Ryder’s  Glacier  in  Sherard  Osborn 
Fjord,  for  the  terminus  of  this  glacier  also  is  only  a  few  meters  high. 

In  the  thick  and  old  sea  ice  outside  the  glaciers  in  Nordenskiold 
Fjord  and  Independence  Fjord  (Academy  Glacier)  there  are  several 
detached  icebergs.  They  suggest  that  at  least  several  times  in  every 
century,  and  this  is  especially  the  case  in  Independence  Fjord,  there 
is  open  water  that  enables  the  icebergs  to  float  away.  The  floating 
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parts  of  these  two  glaciers  are  not  composed  of  a  homogeneous  mass, 
as  is  the  case  in  Petermann  Fjord  and  Sherard  Osborn  Fjord,  but  only 
densely  packed  icebergs.  In  other  words  they  are  formed  by  regenera¬ 
tion,  crevasses  having  fissured  the  entire  glacier  before  they  begin 
floating.  The  area  of  these  few'  floating  glaciers  of  northern  Greenland 
is  considerably  less  than  that  of  the  floating  glaciers  of  the  eastern 
coast. 

•SiKussAK,  A  Form  of  Sea  Ice 

Sikussak  is  an  Eskimo  name  meaning  “very  old  ice.”  It  was  first 
used  by  Knud  Rasmussen  and  Peter  Freuchen  in  the  report  of  the 
First  Thule  Expt'dition  without  any  very'  clear  definition.  Later  J.  P. 
K<x'h  descril>ed  the  same  form  occurring  in  Frederick  Hyde  Fjord  as 
paleocrystic  ice.  After  my  journey  in  1917,  during  which  I  had  ample 
opportunity  of  observing  the  sikussak  in  both  winter  and  summer 
phases,  I  assumed  it  to  l)e  a  transition  form  Ijetween  glacier  ice  and 
sea  ice.  During  my  journey  in  1921  and  1922,  however,  it  proved  that 
everywhere  there  was  a  very  sharp  and  easily  jx'rceptible  line  of 
demarcation  l)etween  the  floating  glacier  ice  and  sikussak,  and  finally 
there  were  gradual  transitions  lx.‘tween  sikussak  proper  and  the  some¬ 
what  younger  sea  ice.  This  means  that  the  sikussak  was  originally 
sea  ice  that  has  l)ecome  rougher  and  rougher  in  the  course  of  successive 
summers.  After  two  to  five  years  the  ice  has  become  quite  fresh,  and 
its  structure  is  increasingly  granular  until  it  cannot  be  distinguished 
from  glacier  ice.  The  older  the  sikussak  the  rougher  it  is.  Between 
several  frozen  fresh-water  lakes  rise  walls  of  granulated  ice,  the  height 
of  which  is  about  one  meter.  In  the  depressions  in  their  surfaces 
snow  accumulates  in  winter.  In  the  summer  the  snow  melts,  but 
there  is  no  outlet  for  the  water  from  the  lakes;  and  thus  the  winter 
snow,  though  through  a  melting  process,  enters  as  a  component  in 
the  surface  of  the  ice.  The  maximum  thickness  of  the  ice  is  most 
probably  seven  to  eight  meters. 

Sikussak  ice  has  only  a  limited  geographical  distribution.  The 
largest  area  occurs  in  the  central  part  of  the  north  coast  where  all 
the  fiords  are  filled  with  sikussak.  Ty'pical  and  very  old  sikussak  is 
found  in  Frederick  Hyde  Fjord,  in  Bessels  Fjord,  and  just  north  of 
the  Humboldt  Glacier.  This  ice  is  formed  only  in  calm  fiords.  It  helps 
to  prevent  the  calving  of  icebergs  from  the  glaciers  and  is  the  reason 
why  they  float  on  the  sea.  It  is  often  difficult  to  distinguish  floating 
sea  ice  from  the  sikussak.  To  be  called  sikussak  the  ice  must  be  at 
least  25  years  old. 

Sea  Ice  Many  Years  Old 

Sea  ice  that  has  existed  for  more  than  five  years  but  less  than  20 
years  is  quite  fresh,  in  some  degree  granulated,  and  tends  to  have  a 


ICE  IN  NORTH  GREENLAND 


loi 


rough  surface.  It  (x:curs  in  Independence  Fjord  and  in  Hagen’s  Fjord, 
which  are  probably  ice-free  once  or  twice  every*  century,  along  the 
southern  part  of  the  Humboldt  Glacier  where  many  stranded  icebergs 
hold  back  the  sea  ice,  and  in  the  fiords  east  of  Cape  York  where  the 
current  and  the  wind  keep  back  the  ice,  and  in  which,  as  experience  has 
shown,  the  ice  breaks  up  only  five  or  six  times  in  the  century.  In 
the  middle  of  the  summer  it  is  naturally  very  difficult  to  travel  on  this 
ice,  especially  alK)ut  August  i ;  but  by  the  middle  of  the  month  the 
lakes  on  Ijoth  this  and  the  sikussak  are  generally  covered  with  ice  and 
with  the  exercise  of  some  caution  may  be  crossed. 

The  Winter  Ice 

On  the  map  (Fig.  i)  is  given  the  maximum  limit  of  the  winter  ice 
in  North  Greenland.  This  limit  may  vary*  considerably  from  year  to 
year,  and  in  the  heads  of  the  fiords  it  is  rather  an  uncommon  thing 
for  the  ice  to  break  up.  Outside  the  land  ice,  at  any  rate  in  Melv'ille 
Bay,  there  are  great  masses  of  very  compact  drift  ice  so  firmly  packed 
that  it  is  very  difficult  to  make  out  where  the  land  ice  sheet  stops  and 
the  drift  ice  l)egins.  A  considerable  part  of  the  land  ice  remains  the 
whole  summer  in  Melville  Bay,  and  I  have  observed  that  if  there  is 
not  very  much  drift  ice  l)eyond,  it  often  does  not  get  detached  until 
October,  and  thus  the  minimum  of  land  ice  in  Melville  Bay  is  not 
reached  until  alx)ut  No\'eml)er  i. 

Paleocrystic  Ice 

Since  the  middle  of  the  last  century*  Smith  Sound-Rol)eson  Channel 
has  been  the  great  highroad  to  the  North  Pole.  This  is  due  to  the 
theories  of  the  open  Polar  Sea  that  have  called  forth  a  whole  literature 
and  after  Kane’s  and  Hayes’s  expeditions  for  a  long  time  kept  alive  the 
interest  in  these  regions.  The  open  Polar  Sea  proved  to  be  nothing 
more  than  the  open  sea  in  the  southern  part  of  Kennedy  Channel, 
where  current  and  winds  are  particularly  strong.  After  Hall’s  and 
Nares’s  expeditions  all  idea  of  an  ice-free  sea  farther  northward  had 
to  l)e  abandoned,  and  it  was  during  Nares’s  expedition  that  the  term 
‘‘paleocrystic  ice”  was  introduced.  It  would  take  us  Uk)  far  afield 
to  survey  the  discussion  concerning  this  matter  that  followed  upon 
Nares’s  and  Greely’s  expeditions.  Opinions  differed  much.  Some 
adhered  to  the  opinion  that  the  ice  blocks  several  meters  high  and 

(resembling  icebergs  really  were  icebergs,  whereas  others  maintained 
that  they  were  the  Polar  ice  that  by  freezing  had  reached  a  thickness 
of  about  40  meters  or  even  more.  Peary*  was  of  opinion  that  the 
paleocrystic  ice  had  been  formed  in  the  interior  of  calm  bays. and 
fiords,  in  other  words  that  it  was  particularly*  well  developed  sikus¬ 
sak.  The  north  coasts  of  Grant  Land  and  Greenland  are  now  so 
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well  known  that  it  can  be  definitely  stated  that  no  glaciers  along  these 
coasts  produce  icebergs.  I  can  mention  only  one  exception,  namely 
two  glaciers  on  Cannon  Land  a  little  to  the  west  of  the  most  north¬ 
erly  point  of  Greenland,  where  a  few  small  icebergs  are  formed. 
The  idea  of  icebergs  from  a  hypothetical  land  north  of  Grant  Land 
must  temporarily  be  dismissed  as  long  as  we  do  not  know  anything 
about  the  existence  of  such  a  land,  and  in  no  places  have  I  seen 
paleocrystic  ice  that  supports  the  conjecture  of  such  a  land. 

However,  paleocrystic  ice  can  be  explained  otherwise.  Through 
Peary’s  attempts  to  reach  the  North  Pole  our  knowledge  of  the  sea 
ice  north  of  Greenland  was  greatly  increased.  During  his  journeys 
he  reached  what  he  called  the  Big  Lane  and,  having  passed  this  lane 
which  consisted  of  a  system  of  leads  with  open  water,  soon  drifted 
eastward.  The  Big  Lane  extends  north  to  Grant  Land  in  about 
latitude  84®  30'  N.  and  farther  to  the  east  almost  to  Cape  Bridgman, 
but  when  the  explorer  has  passed  Caj^e  Bridgman  and  travels  along 
the  east  coast  of  Peary  Land  he  w  ill  see  that  the  ice  changes.  Accord¬ 
ing  to  my  conjecture  all  the  ice  that  lies  north  of  the  Big  Lane  is 
drifting  eastw’ard  into  the  Atlantic  Ocean  at  considerable  speed, 
whereas  all  the  ice  south  of  the  Big  Lane  is  pressed  against  the  north* 
coast  of  Greenland.  The  ice  that  drifts  into  the  Atlantic  is  carried 
by  the  current  along  the  east  coast  of  Greenland  and  farther  along 
round  Cape  Farew*ell  and  some  distance  up  the  west  coast,  w’here  it 
gradually  melts. 

During  my  journey  along  the  north  coast  of  Greenland  I  several 
times  observed  in  the  leads  a  current  running  westward  along  the 
coast;  its  existence  is  also  shown  by  the  accumulation  of  ice  masses. 
The  ice  north  of  Greenland  in  the  regions  south  of  the  Big  Lane  is 
pressed  southwards  through  Roljeson  Channel.  The  nearer  we 
approach  Robeson  Channel,  the  more  violent  is  the  tension  in  the  ice 
and  the  more  do  the  ice  sheets  decrease  in  size.  North  of  Peary  Land 
the  sheets  may  be  a  square  kilometer  in  area,  and  the  hummocks  be¬ 
tween  them  are  generally  not  very  high.  North  of  Sherard  Osborn 
Fjord  the  sheets  increase  considerably  in  size,  and  in  the  mouth  of 
Robeson  Channel  the  small  sheets  are  commonly  surrounded  by  huge 
screw'  walls. 

While  traveling  on  the  ice  sheets  north  of  Greenland  it  happened 
over  and  over  again  that  we  had  to  pass  long  ridges  reaching  a  height 
of  ten  meters  or  even  more.  These  ridges  may  rise  evenly  with  only 
slightly  sloped  flanks  from  the  surface  of  the  ice  cap,  but  they  may  also 
be  irregular  and  have  more  precipitous  flanks,  and  all  transition  forms 
from  the  more  regular  ridges  to  quite  young  hummocks  may  be 
found.  They  must  have  originated  by  the  collision  of  ice  sheets  with 
formation  of  hummocks.  During  the  summer  the  sheets  are  con¬ 
stantly  being  pressed  together,  the  hummocks  partly  melt,  all  the  sharp 
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edges  are  rounded  off,  and  in  the  autumn  the  two  sheets  freeze  together. 
In  the  course  of  years  the  old  hummock  becomes  more  and  more 
rounded,  the  snow  forms  layers  around  it  and  does  not  melt  until 
the  summer,  and  the  result  is  an  elevation  in  the  ice  that  may  be  many 
meters  thick.  In  the  course  of  time  the  sheet  drifts  southward  to- 


ICE  IN  NORTH  GREENL.\ND 


103 


mm 


■06000* 


Fig.  I — Map  showing  the  altitude  of  the  ice  cap  of  north  Greenland  and  the  types  of  ice  off  the  coasts. 
The  heavy  dotted  line  shows  the  maximum  limit  of  the  ice  In  Peary  Land  during  Pleistocene  glaciation. 


wards  the  mouth  of  Robeson  Channel,  the  edges  break  off,  the  sheet 
becomes  smaller  and  smaller,  and  at  last  only  the  thickest  part  of 
it  is  left,  namely  the  original  hummock,  with  a  structure  become 
granular  just  like  that  of  glacier  ice.  There  is  hardly  any  doubt  that 
90  per  cent  or  even  more  of  the  paleocrystic  ice  consists  of  such 
old  sheets.  From  Robeson  Channel  the  ice  drifts  southward  through 
Kennedy  Channel,  and  in  some  years  ice  occurs  as  far  as  Franklin 
Island  in  the  middle  of  Kennedy  Channel  which  forms  a  bulwark 
against  its  southerly  advance.  In  other  years  the  ice  masses  may 
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drift  southwards,  and  open  water  may  occur  as  far  as  latitude  82® 
N.  The  wind  seems  to  l)e  a  great  factor  with  regard  to  the  extension 
of  the  ice;  strong  winds  from  the  north  clear  not  only  Kennedy 
Channel  but  also  make  op)en  water  in  Kane  Basin,  whereas  frequent 
storms  from  the  southwest  hold  back  the  ice.  The  struggle  to  reach 
the  North  Pole  has  l)een  the  histor>'  of  good  or  bad  ice  conditions  in 
Smith  Sound -Robestm  Channel;  several  exjieditions did  not  even  reach 

Kane  Basin,  whereas  others 
with  great  difficulty  succeeded 
in  advancing  along  the  coast 
through  ojx?n  water,  and  only 
a  very  few  found  entirely  open 
sea  as  far  as  latitude  82®  N. 

I  learned  this  in  1917.  The  year 
l)efore,  the  ice  had  extended  as 
far  as  the  middle  of  Kennedy 
Channel.  In  1920  there  must 
have  l)een  open  water  to  lati¬ 
tude  82®  N.,  since  the  next  year 
I  traveled  on  level  new'  ice 
northwards  through  Robeson 
Channel.  Next  year  the  paleo- 
crystic  ice  penetrated  into 
R()l)eson  Channel,  whereas  in 
Hall  Basin  there  was  open  wa¬ 
ter.  We  have  much  informa¬ 
tion  concerning  ice  conditions 
in  these  waters  from  the  nu¬ 
merous  Polar  expeditions  dur¬ 
ing  the  last  fifty  years.  It 
would  Ik*  interesting  to  try  to  coordinate  ice  conditions  with  the 
meteorological  observations  available  to  determine  whether  the  oc¬ 
currence  of  the  ice  is  a  ItKal  phenomenon  or  is  due  to  more  universal 
causes. 

The  Quaternary  F>och  in  North  Greenland 

Let  us  now’  return  to  the  ice  cap  and  consider  its  past  history. 
What  was  its  former  extent?  Was  the  whole  of  North  Greenland 
covered  with  ice  during  the  maximum  of  the  Glacial  Epoch?  The 
question  has  l)een  discussed  by  ChamlKrlain  and  Salisbury  and 
several  others.  My  opinion  is  that  no  inconsiderable  number  of 
precipitous  isolated  mountains  must  have  risen  above  the  ice  cap  even 
at  its  thickest.  Such  areas,  howeve*",  are  of  limited  extent.  All 
the  rest  of  the  surface  was  entirely  covered  with  ice,  as  may  be  seen 
from  the  numerous  erratic  blocks  that  lie  scattered  ev'er>'where,  even 


Fu;.  2 — Hall  Land  in  late  glacial  times. 
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on  the  plateaus  along  the  northern  coast.  The  mountain  range  that 
I  observed  along  the  northern  coast  of  Greenland  in  1917  changes 
its  character,  however,  towards  Pear\’  Land.  While  the  western 
part  is  plateau-like,  farther  eastward  it  exhibits  alpine  summits 
attaining  heights  of  some  2000  meters.  During  my  journey  in  1921 
1  tried  to  find  out  if  this  mountain  range  had  l)een  covered  by  the  ice 
during  its  maximum  extension.  When  on  my  journey  eastwards  I 
reached  the  northern  coast  of  Peary  Land  proper,  I  found  that  the 
highly  fossiliferous  erratic  bUx'ks,  common  farther  south,  were  absent, 
as  were  also  the  gneiss  blocks  from  the  interior  of  Greenland.  Not 
until  reaching  Schley  Fjord  on  the  east  coast  of  Pear>'  Land  did  I 
encounter  again  the  fossiliferous  erratics.  Furthermore,  in  the 
regions  beyond  the  eastern  point  of  Peary'  Land  they  were  also 
lacking.  It  was  not  until  I  reached  Cape  Kol)enhavn  farther  south¬ 
ward  that  1  got  the  solution  of  the  riddle.  From  Cape  Kolienhavn 
a  vast  l)elt  of  moraines  runs  west  of  the  plateau  that  forms  the  eastern 
part  of  Peary  Land,  thence  seaward  into  Schley  Fjord,  and  thence 
westward  along  the  southern  edge  of  the  mountain  range  (Fig.  i). 
In  the  moraines  were  several  blocks  of  rocks  found  farther  south, 
whereas  such  blocks  were  entirely  absent  north  and  east  of  the  mo¬ 
raines.  In  other  w'ords  the  l)elt  of  moraines  indicates  the  maximum 
extension  of  the  ice  cap  during  the  maximum  of  the  Glacial  Fpoch. 
The  northern  half  of  Peary  Land  has  never  Ijeen  covered  by  the  ice 
cap.  In  the  first  place  this  is  due  to  topographical  conditions.  The 
s(iuthern  part  of  Peary'  Land  is  a  low'  plateau,  whereas  the  northern 
part  consists  of  alps  more  than  2000  meters  high.  However,  these 
alps  have  once  been  covered  by  the  local  glaciers  to  a  greater  extent 
than  is  now  the  case;  but  I  believe  that  there  must  have  been  con¬ 
siderable  ice-free  regions  even  then.  The  dry  climate  that  no  doubt 
prevailed  in  these  regions  during  the  Glacial  Epoch  was  very'  likely 
a  concurrent  cause. 

The  retreat  of  the  ice  at  the  termination  of  the  Glacial  Epfx:h  was 
not  continuous.  In  two  places,  at  all  events,  moraines  have  l)een  found 
that  seem  to  show  a  halt  in  the  retreat.  I  refer  to  morainic  masses 
found  in  the  depression  formerly  known  as  Peary  Channel,  w  hich  have 
had  no  slight  influence  on  the  water  streams.  This  may  be  observed 
even  more  distinctly  on  Hall  Land  (Fig.  2).  The  northern  part  of  Hall 
Land  must  soon  have  become  ice-free,  and  later  also  the  level  plain 
l)ehind;  but  the  two  depressions  on  either  side,  namely  Hall  Basin- 
Robeson  Channel  and  Newman  Bay,  have  constantly  been  filled 
with  great  glaciers.  These  glaciers  in  some  degree  extended  over  the 
level  part  of  Hall  Land;  they  must  both  have  had  flank  moraines, 
l)etween  which  a  large  ice-damned  lake  must  long  have  existed. 
Eventually  it  drained  along  the  eastern  moraine  into  the  northern 
part  of  Newman  Bay.  Whether  the  morainic  systems  in  the  “Peary 
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Channel”  depression  and  the  moraine  on  Hall  Land  were  contemporary 
cannot  l)e  settled  as  yet;  only  in  these  two  places  have  I  succeeded 
in  ascertaining  any  considerable  halt  in  the  retreat  of  the  ice. 

After  the  maximum  of  the  Glacial  Epoch  the  land  began  to  sub¬ 
side,  and  it  is  quite  certain  that  during  this  subsidence,  at  all  events, 
the  ice  cap  was  not  more  extensive  than  at  present.  This  subsidence 
has  been  shown  to  have  been  210  meters;  above  this  limit  there  are  in 
several  places  suggestions  of  shore  lines;  for  the  present,  however,  I 
dare  not  estimate  it  at  more  than  210  meters.  That  the  ice  cap,  when 
the  subsidence  w'as  at  its  maximum,  was  farther  withdrawn  than  now 
is  probable  but  not  certain.  On  the  other  hand,  it  can  be  said  for 
certain  that  during  the  maximum  subsidence  there  was  a  great  pressure 
of  drift  ice  against  the  east  coast  of  Peary  Land.  At  a  height  of  200 
meters  I  found  in  the  soft  clay  the  characteristic  crushing  that  is  very 
common  along  the  present  coast  line,  and  which  is  due  to  the  pressure 
of  the  drift  ice.  Subfossil  shells  are  common  in  North  Greenland, 
especially  in  the  great  fiords.  Shells  are  found  up  to  a  height  of  135 
meters,  and  in  the  eastern  part  of  Peary  Land  driftwood  is  found 
up  to  a  height  of  165  meters.  Unfortunately  all  the  species  of  ani¬ 
mals  found  are  forms  which  still  live  in  the  northernmost  part  of 
Greenland.  In  the  interior  of  Independence  Fjord  there  is  a  skeleton 
of  a  whale,  and  in  the  clay  masses  which  the  Academy  Glacier 
presses  against  the  flank  moraines  10  kilometers  from  its  present 
terminus  are  found  mussel  shells.  This  would  seem  to  indicate  that 
Independence  Fjord  was  once  ice-free  to  a  greater  degree  and  that  the 
glaciers  in  this  fiord  did  not  advance  as  far  as  at  the  present  time, 
but  it  cannot  be  taken  as  proof  of  an  improvement  of  the  climate  of 
long  duration. 

Afterwards  the  land  again  rose.  Especially  along  the  northern 
coast  of  Greenland  two  distinct  shore  lines  may  be  observed,  one  at  a 
height  of  105  meters  and  the  other  at  about  65  meters.  Farther  south¬ 
ward,  for  instance  in  the  Cape  York  district,  the  most  typical  shore 
line  is  about  50  to  55  meters  high.  Whether  the  movement  was 
differential  and  the  50-meter  line  thus  corresponds  wdth  the  65  meters 
on  the  north  coast,  cannot  be  definitely  asserted  but  is  very  probable. 
As  far  as  can  be  observed,  during  the  subsidence  of  the  land  the  glaciers 
did  pot  extend  farther  than  at  the  present  time.  One  isolated  glacier 
on  the  north  coast,  however,  is  an  exception,  as  it  has  advanced  a 
kilometer  across  areas  which  were  formerly  covered  by  the  sea. 

The  Latest  Phase 

It  seems  as  if  the  inland  ice  since  the  maximum  of  the  subsidehce 
had  varied  little  in  North  Greenland,  but  here  as  elsewhere  there  are 
naturally  small  oscillations  in  the  various  glaciers.  Unfortunately  we 
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have  hardly  any  earlier  observations,  and  for  this  reason  I  shall  here 
only  mention  the  observations  that  I  have  made  myself. 

In  August,  1916, 1  mapped  the  Moltke  Glacier  in  the  head  of  Wol- 
stenholme  Fjord.  In  April,  1923,  I  remeasured  it.  During  the  interim 
of  80  months  this  glacier  had  receded  more  than  2600  meters.  \ 
smaller  glacier  which  I  measured  on  Inglefield  Land  in  1917  and  again 
in  1920  had  advanced  400  meters,  but  a  new  observation  in  1922 
showed  a  retreat  of  700  meters.  This  process,  viz.  advance  until  1920 
and  afterwards  retreat,  seems  to  be  typical  of  many  of  the  glaciers 
in  the  Cape  York  district. 

The  only  glacier  I  know  in  North  Greenland  that  seems  to  have 
constantly  advanced  during  many  years  is  the  famous  Brother  John 
Glacier.  From  Kane’s  and  Hayes’s  descriptions  and  maps  we  know 
that  at  that  time  it  did  not  reach  Alida  Lake;  and  even  at  the  time 
of  Nares’s  expedition  a  little  of  the  land  behind  the  lake  was  left,  but 
since  that  time  it  has  constantly  advanced.  In  1917  I  saw  it  for  the 
first  time.  In  1922  I  measured  it  very  carefully,  and  it  appeared  that 
during  the  past  five  years  it  had  advanced  considerably. 

Photographs  taken  by  Peary  and  his  companions  also  bear  witness 
as  to  the  small  changes  in  the  ice  cap  glaciers  of  northern  Greenland. 
The  ice  cap  here,  as  in  western  Greenland,  has  varied  very  little  from 
year  to  year. 
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IN  the  sixteenth  centur>’  liegan  the  far-reaching  movement  known 
as  the  Commercial  Revolution,  which  was  characterized  by  a 
partial  desertion  of  the  Mediterranean  for  trading  purposes  and 
the  rapid  extension  of  oceanic  navigation  to  all  parts  of  the  known 
world.  Late  in  the  eighteenth  centurv’  there  l)egan  in  England  a 
closely  related  movement,  the  Industrial  Revolution,  which  by  rapid 
machine  prcKluction  of  manufactures  undertook  to  exploit  the  vast 
markets  opened  up  by  commercial  and  colonial  expansion.  It  was 
quite  natural  that  this  new’  industrial  era  should  open  in  that  countrv’ 
whose  interests  abroad  were  already  greater  than  those  of  any  other 
nation.  The  Industrial  Revolution,  rapidly  spreading  throughout 
Europe  after  the  Naix)leonic  Wars,  profoundly  affected  every’  element 
of  modern  life.  It  called  for  greater  supplies  of  raw  materials,  it 
<lemanded  improved  marketing  facilities,  it  magnified  the  value  of 
colonial  possessions,  and  it  produced  new’  problems  in  international 
relations.  All  of  these  changes  placed  enormous  stresses  on  the 
facilities  for  transportation  and  communication,  which  led  during  the 
nineteenth  century’  to  such  vast  developments  along  these  lines  as  to 
constitute  a  veritable  revolution,  as  distinct  from  the  industrial 
movement  proper  as  it  was  from  its  commercial  progenitor.  This 
revolution  in  communication  was  ushered  in  with  the  application  of 
steam  to  transportation,  and  it  is  w’th  one  of  the  early  steam  v’oyages 
that  we  are  here  concerned.' 

Nekd  of  Improved  Access  to  Indi.v 

At  the  l)eginning  of  the  nineteenth  century’  the  English  were 
deeply  absorl^ed  in  the  problem  of  improved  access  to  India.  British 
interests  in  that  part  of  Asia  had  long  l)een  of  first  importance,  but 
they  were  rapidly  acquiring  additional  value  because  of  the  industrial 
mov'ement.  England’s  cloth  exports  to  India  multiplied  fifty  fold 
in  the  fifteen  years  after  the  Congress  of  V’ienna.  Moreover,  the 
safety  of  the  entire  English  structure  in  India  had  l^een  gravely 
threatened  by’  the  French  on  two  occasions  during  the  Napoleonic 
era.  Hence  there  came  an  increase  of  public  interest  in  the  steam¬ 
ship  as  a  practicable  means  of  bringing  India  within  closer  touch.  As 

>  Cf.  H.  L.  Hoskini;  The  Growth  of  British  Interest  in  the  Route  to  India,  Journ.  of  tndion 
History,  V’ol.  2.  I92i,  pp.  165-177 
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late  as  1825  it  generally  required  from  five  to  eight  months  to  trans¬ 
mit  messages  from  the  Court  of  Directors  of  the  East  India  Company 
in  London  to  the  Governor-General  at  Calcutta,  and  replies  to 
official  inquiries  which  were  transmitted  by  way  of  the  Cape  of  Good 
Hope  were  frequently  not  received  within  a  period  of  two  years. 

English  shipbuilders  were  constructing  steam  vessels  for  domestic 
use  l>efore  the  end  of  the  Naptdeonic  wars,  contemporaneously  with 
the  application  of  steam  power  to  the  great  river  systems  of  North 
.America.  By  1815  steamlxiats  were  in  regular  operation  on  the 
larger  canals  and  rivers  and  a  few'  years  later  were  making  regular 
trips  across  the  English  and  Irish  Channels.®  Before  1820  far-sighted 
individuals  were  predicting  the  early  application  of  steam  to  trans¬ 
oceanic  transportation,®  and  in  1823  a  series  of  campaigns  was  launched 
simultaneously  in  hlngland  and  in  the  Indian  presidencies  for  the 
establishment  of  steam  communication  either  through  the  Mediter¬ 
ranean,  in  conjunction  with  the  opening  up  of  some  logical  overland 
route  to  the  Indian  Ocean,  or  around  the  Cape  of  Good  Hope.* 

Revival  of  Mediterrane:an  Route  Suggested 

In  connection  with  the  rise  of  steam  navigation  there  were  good 
reasons  for  the  revival  of  the  old  routes  to  India  leading  from  the 
eastern  Mediterranean.  This  is  largely  explained  by  the  character 
of  the  early  steam  vessel  itself,  which  was  at  once  a  very  expensive 
and  highly  inefficient  mechanism.  Among  the  many  difficulties 
encountered  in  the  early  days  of  oceanic  steam  navigation  were  the 
incrustation  of  boilers  and  pipes  by  salt  water,  damage  to  paddle  wheels 
from  high  seas,  the  inefficiency  of  steam  pumps,  and  faulty  design  and 
workmanship  in  general.  Frequent  stoppages  were  necessary  for  the 
lubrication  and  readjustment  of  machinery,  and  extensive  repairs 
were  often  called  for,  demanding  access  to  specially  equipped  foundries. 
The  low  degree  of  efficiency  of  early  marine  engines  required  the  burn¬ 
ing  of  large  quantities  of  coal,  even  for  short  voyages.  Steam  vessels, 
even  when  assisted  by  sails,  were  poorly  adapted  a  century  ago  to 
any  long-sustained  voyage,  such  as  that  around  the  continent  of 
-Africa  to  the  Far  East.  It  was  much  more  likely  that  they  might 
prove  practicable  if  employed  on  either  side  of  the  land  masses  separat¬ 
ing  the  Mediterranean  from  the  Indian  Ocean,  since  by  such  a  line 
the  total  distance  between  England  and  India  was  not  more  than  a 
third  of  that  by  the  all-sea  route. 

•  Interesting  contemporary  accounts  of  the  development  of  steam  navigation  in  English  waters 
are  contained  in  British  Parliamentary  Papers,  1834.  V’ol.  14,  No.  478. 

•  For  example  Mr.  John  Barker,  the  English  Consul-General  in  Egypt,  publicly  broached  the 
idea  as  early  as  1815  and  attempted  to  take  up  the  matter  of  steam  communication  with  India  with 
members  of  the  British  Government  in  1816  but  was  reproved  with  the  statement  that  this  was  a  matter 
"not  in  his  competence.” 

‘  British  Parliamentary  Papers,  1831-33,  Vol.  10,  Part  II,  pp.  765-766. 
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Other  factors  also  suggested  the  use  of  the  Mediterranean  and 
adjacent  watenvays  for  a  communication  by  steam  vessels  at  a  time 
when  the  traditions  of  eastern  navigation  were  wholly  attached  to 
the  Caije  route.  Precedent  already  pointed  to  the  use  of  the  shorter 
routes.  Late  in  the  eighteenth  century  a  considerable  saving  of  time 
had  been  effected,  even  with  the  use  of  sailing  vessels,  by  sending 
despatches  either  way  between  England  and  India  through  the 
Mediterranean  and  over  a  combination  of  land  and  water  transit 
beyond.  One  of  these  combination  routes,  e.\tending  through  Egypt 
to  the  head  of  the  Red  Sea,  was  frequently  employed  between  1773 
and  1798.  After  1798,  however,  because  of  the  e.xtent  of  French  in¬ 
fluence  in  Egypt,  it  was  seldom  used  for  any  kind  of  communication 
until  after  1830.®  Meanwhile  the  British  and  Indian  Governments 
did  employ  at  frequent  intervals  an  “alternative  route”  through 
Syria  and  Arabia  to  the  head  of  the  Persian  Gulf,  and  thence  the  con¬ 
tacts  with  the  port  of  Bombay  were  maintained  by  armed  cruisers 
or  native  boats  (baggalas).  During  the  Napoleonic  Wars  despatches 
by  this  route  were  sometimes  transmitted  entirely  overland  from 
German  North  Sea  ports  to  Vienna  and  thence  via  Bucharest  to  Con¬ 
stantinople,  Aleppo,  Baghdad,  and  Basra,  a  line  closely  approximating 
that  which  made  the  Baghdad  Railway  famous — and  dangerous — 
a  century  later. 

After  some  years  of  inaction  there  was  about  1820  a  sudden  burst 
of  interest  in  the  revival  of  a  shorter  passage  to  India.  In  addition 
to  the  influences  already  mentioned,  the  grow’ing  power  of  Russia  in 
the  East  was  becoming  a  matter  of  concern.  Interest  w^as  stimu¬ 
lated  also  by  the  publication  of  the  experiences  of  travelers  to  or 
from  India,  who  agreed  that,  for  passengers  as  w^ell  as  mails,  the  route 
via  Egypt  and  the  Red  Sea  could  be  used  with  a  considerable  gain  in 
time  if  not  in  comfort.*  However,  it  was  the  growling  efficacy  of  the 
steam  vessel  which  carried  speculation  to  the  test  of  experiment. 

The  First  Definite  Scheme 

The  first  definite  scheme  recorded  for  a  regular  line  of  steam 
vessels  between  England  and  India,  utilizing  the  “overland”  route 

*  H.  L.  Hoakini:  The  Overland  Route  to  India  in  the  Eighteenth  Century,  History:  Tk*  Ouart. 
Journ.  0/  the  Historical  Association,  Vol.  9  (N.  S.),  1934-25.  PP.  303-318.  In  1802  and  for  tome  Ume 
thereafter  mails  were  being  tent  to  England  from  India  both  via  Suez  and  Cairo  and  via  Basra  and  the 
Syrian  Desert.  At  this  Ume  private  messages  were  ocxaaionally  despatched  by  one  or  the  other  of 
these  routes  as  well  {India  Ofict,  Factory  Records,  Egypt  and  Red  Sea,  Vol.  6,  Loose  Papers,  Bundle  i, 
Packet  xi.  Nos.  3,  10,  et  passim;  E.  B.  B.  Barker,  edit.:  Egypt  and  Syria  Under  the  Last  Five 
Sultans  of  Turkey.  Vol.  1.  pp.  55  and  96). 

*  Mrs.  Colonel  Elwood:  NarraUve  of  a  Journey  Overland  from  England  ...  to  India, 

.  .  .  in  the  Years  1835.  1836,  1837  and  1828.  3  vols.,  London,  1830;  Lieutenant-Colond  Fltz- 

Clarence:  Journal  of  a  Route  across  India,  through  Egypt  to  England,  in  1817-18,  London,  1819; 
Mrs.  Charles  Lusbington:  Narrative  of  a  Journey  from  Calcutta  to  Europe,  by  way  of  Egypt,  in  the 
Years  1827  and  1838,  London.  1839;  British  Parliamentary  Papers,  1831-33,  Vol.  10.  Part  II,  pp.  736, 
735;  Asiatic  Jonrn.,  Vol.  3  (N.  S.),  1830,  Part  I,  pp.  196-306. 
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through  Egypt,  was  the  work  of  an  English  naval  officer,  James 
Henry  Johnston.  In  1822  he  attempted  to  form  a  company  with  the 
object  of  establishing  a  steam  line  between  Calcutta  and  Suez.  He  was 
able  to  secure  some  financial  support  in  London,  where  capital  was 
l)ecoming  available  for  almost  any  kind  of  new  enterprise.  To  com¬ 
plete  the  financing  of  his  concern  he  sailed  for  Calcutta.  Here,  how¬ 
ever,  the  proposition  did  not  appear  sufficiently  practicable  to  any  of 
the  great  interests  involved.  The  objections  to  the  plan  were  obvious 
and  many.  The  cost  and  operation  of  steam  vessels  was  very'  con¬ 
siderable.  No  attempts  had  been  made  to  determine  whether  a  steam 
vessel  could  profitably  operate  on  a  line  as  long  as  that  from  Calcutta 
to  Suez,  even  with  intermediate  stops.  It  was  also  exceedingly  doubt¬ 
ful  whether  a  steamer  could  operate  on  this  line  at  all  during  those 
months  in  which  the  southwest  monsoon  held  sway  over  the  Indian 
( )cean.  Moreover,  there  was  no  knowing  whether  jxjlitical  conditions 
in  Egypt  and  in  Syria  would  permit  of  uninterrupted  communication 
l)etween  Suez  and  Alexandria.  In  any  event,  the  proposed  company 
would  not  soon  be  able  to  develop  the  Mediterranean  end  of  the  line, 
which  would  be  essential  to  any  regular  service.  In  the  absence  of  any 
government  support,  Johnston’s  project  would  indeed  have  been, a 
reckless  venture  for  the  investor.  But  his  proposition  was  not  with¬ 
out  result.  Early  in  1823  a  number  of  interested  citizens  of  Calcutta, 
styling  themselves  a  “Steam  Committee,”  called  a  public  meeting  for 
the  purpose  of  considering  the  plan  of  steam  communication.  The 
immediate  financial  response  was  disappointing;  but  the  meeting 
proceeded  to  organize  permanently  as  a  “Society  for  the  Encourage¬ 
ment  of  Steam  Navigation  betw^een  Great  Britain  and  India”  and, 
by  generous  subscriptions  to  a  “Steam  Fund,”  laid  the  foundations 
for  the  eventual  realization  of  their  hopes. ^ 

Meanwhile  the  Supreme  Government  of  India,  which  under  the 
Marquess  of  Wellesley  had  taken  the  initiative  in  promoting  rapid 
despatch  serv  ice  during  the  Napoleonic  Wars,  w'as  prepared  to  rev  ive 
and  expand  that  service.  In  May,  1823,  the  new  Governor-General, 
Lord  Amherst,  wrote  the  Court  of  Directors  of  the  East  India  Com¬ 
pany  as  follows: 

We  have  for  some  time  past  been  engaged  in  inquiries  respecting  the  practica¬ 
bility  of  opening  a  communication  with  England  through  Egypt  by  means  of  steam 
vessels,  and  observing  from  the  public  prints  that  the  subject  has  also  been  agitated 
in  England,  we  consider  it  will  be  acceptable  to  your  Honourable  Court  . 
to  be  assured,  in  case  your  Honourable  Court  should  be  disposed  to  sanction  the 
arrangement,  that  the  difficulties  on  this  side  of  the  Egyptian  Isthmus  are  not 
greater  than  on  the  other.  . 

The  great  advantage  of  the  steamboat  is,  that  it  is  independent  of  the  wind.  It 
would  therefore  go  through  all  the  seas  between  this  and  England,  and  at  all  seasons, 
nearly  at  the  same  rate.  . 

’  CalcuUa  Covernmtnt  CattUt,  January  17,  1827;  British  Parliamentary  Papers,  1831-32,  Vol.  10. 
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Egy  pt  has  seldom  or  never  been  so  disturbetl  as  to  stop  our  packets,  but  if  it  wer*' 
so,  the  steamboats  might  for  the  time  go  to  some  port  in  Syria  on  the  one  side,  and 
to  Bussora  on  the  other,  so  that  the  packet  would  still  pass  with  great  rapidity, 
though  not  so  quick  as  through  Egypt.  .  .  .  • 

On  the  basis  of  these  considerations.  Lord  Amherst  suggested  that 
the  East  India  Company  place  two  steamships  in  operation  on  each 
side  of  the  Isthmus  of  Suez,  two  vessels  l^eing  considered  sufficient 
for  the  beginning  of  a  monthly  steam  service.  His  optimistic  view 
was  not  shared  by  the  materialistic  Court  of  Directors,  who  com¬ 
pletely  ignored  the  proposal.  It  was  more  than  a  decade  liefore  the 
Court  sanctioned  the  expenditure  of  any  funds  for  the  development  of 
steam  lines  of  their  own,  and  then  only  under  duress. 

Govern.ment  Aid  Secured 

At  this  juncture,  however,  with  both  the  Government  and  the 
public  of  Bengal  interested,  a  degree  of  cooperation  was  effected  which 
brought  the  object  a  step  nearer  realization.  The  “Society  for  the 
Encouragement  of  Steam  Navigation  between  Great  Britain  and 
India,”  upon  completing  its  organization,  at  once  submitted  plans 
to  the  Supreme  Government,  soliciting  patronage  and  financial  con¬ 
tributions  to  the  cause  from  the  public  funds  of  the  Presidency.  At 
first  doubtful  of  the  wisdom  of  applying  public  moneys  in  support  of 
a  private  organization  whose  purposes  were  still  somewhat  vague,  the 
Bengal  Government  later  (December  31,  1823)  reported  that,  in  view 
of  additional  information  and  mature  reflection,  “We  accordingly 
resolved  to  place  at  the  disposal  of  the  Committee  the  sum  of  20,000 
rupees  as  a  contribution  toward  the  attainment  of  the  object  in  ques¬ 
tion.”*  But  this  financial  grant  was  rigidly  conditioned  by  requiring 
that  any  steam  vessels  despatched  from  England  to  India  with  the 
view"  of  obtaining  as  a  reward  a  portion  of  the  Steam  Fund  should  be 
of  not  less  than  300  tons  burden,*®  that  not  more  than  100,000  rupees 
(one  lac)  should  be  granted  by  the  Steam  Committee  to  any  single 
contestant,  and  that  two  round  trips  must  be  made  between  England 
and  India  Ijefore  any  lx)nus  could  be  claimed. 

The  terms  of  the  Government  grant  of  20,000  rupees  practically 
determined  the  conditions  under  which  the  Bengal  Steam  Committee 
undertook  to  bring  about  the  commencement  of  steam  communication. 
At  a  meeting  held  on  December  17,  1823,  the  Committee  resolved, 

That  the  amount  received  under  the  subscriptions  opened  for  this  purpose, 
or  if  the  net  receipts  from  the  subscription  shall  exceed  .  one  lac  of 

•  British  Parliamentary  Papers,  1831-32,  Vd.  10,  Part  II,  p.  726. 

*  Asiatic  Jomrn.,  Vol.  18  (O.  S.).  1824.  p.  4S8. 

This  proviaion  was  inserted  in  ignorance  or  defiance  of  a  law  on  the  English  statute  books  that 
no  vessel  of  less  than  500  tons  burden  might  be  permitted  to  sail  between  England  and  India.  Possibly 
the  law  was  interpreted  as  applying  only  to  sailing  vessels.  The  first  steam  vessel  to  attempt  to  reach 
India  from  England  was.  however,  of  500  tons. 
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Sicca  Rui)ees,  so  much  therefore  as  shall  amount  to  that  sum,  be  assigned,  as  a 
Premium,  to  any  individuals,  or  company,  being  British  subjects,  who  may  first 
establish  a  Communication  by  Steam  Vessels  between  Great  Britain  and  Bengal, 
by  either  of  the  routes  above-mentioned,  before  the  expiration  of  the  year  1826.** 

Other  details  of  the  offer  ref)eated  the  conditions  of  the  Government 
donation  and  added  that  the  minimum  of  four  steam  voyages  between 
England  and  Bengal  must  av^erage  not  more  than  seventy  days  each.** 

The  Cape  Route  Selected 

The  nature  of  the  Committee’s  award  and  the  date  by  which  the 
four  voyages  had  to  l)e  completed  appeared  to  argue  in  favor  of  the 
Cape  route.  Here  only  one  vessel  was  required  for  the  purpose  in 
hand,  and,  because  of  the  nature  of  the  prevailing  winds  along  the 
route,  sails  might  l)e  successfully  employed  as  auxiliary  pow’er.  The 
prospect  of  large  rew'ard  attracted  a  considerable  numlier  of  promoters 
l)oth  in  India  and  in  Pmgland,  and  none  more  pow'erfully  than  Captain 
Johnston.  He  readily  altered  his  earlier  plan  of  establishing  a  line  of 
steam  vessels  between  Calcutta  and  Suez  in  favor  of  one  by  way  of 
the  Cape  of  Good  Hof)e  and  hastened  back  to  England  to  complete 
his  arrangements.  Once  in  England  he  had  little  difficulty  in  effecting 
the  organization  of  a  steam  navigation  company  with  a  proposed 
capital  of  £200,000. 

During  the  year  and  a  half  following  the  publication  of  the  Bengal 
Steam  Committee’s  prize  offer,  Captain  Johnston  and  his  associates 
were  feverishly  at  work  on  the  construction  of  their  large  steam  vessel 
in  the  hope  of  forestalling  any  possible  rival.  This  was  to  lie  a  pioneer¬ 
ing  venture  in  more  than  one  respect.  The  vessel  was  to  lie  a  monster 
of  500  tons  burden  in  view  of  the  distance  to  be  traversed,  the  heavy 
seas  to  be  encountered,  and  the  large  amount  of  fuel  to  lie  carried. 
The  ship  was  no  larger  than  many  of  the  Indiamen  in  the  East  India 
Company’s  fleet,  it  is  true,  but  this  was  the  first  steam  vessel  built 
in  England  designed  exclusively  for  service  on  the  high  seas.*® 

While  the  vessel  was  building,  the  wildest  rumors  were  afloat. 
So  unfounded  were  the  claims  made  that  the  subsequent  failure  to 
measure  up  to  these  sanguine  expectations  caused  a  v'ery  decided 
reaction  against  any  plan  for  the  application  of  steam  to  the  longer 
ocean  routes  for  years  to  come. 

Report  was  also  current  that  other  great  steamships  w'ere  being 
secretly  prepared  for  the  voyage  to  India  in  the  hope  of  capturing  the 
prize  money.  But,  whatever  plans  may  have  been  on  foot.  Captain 


u  Quart.  Oriental  Mat-  Vol.  7,  p.  xiz. 

Neither  of  the  other  Indian  Presidencies  assisted  in  this,  as  there  wras  little  feeling  of  unity  and 
much  of  jealousy  among  the  .\nglo-Indian  communities  at  this  time,  even  in  matters  of  general  concern. 

“  C.  R.  Low:  Histor>'  of  the  Indian  Navy  (1613-1863),  2  vols.,  London,  1877;  reference  in  Vol. 
I,  pp.  5ao-52i. 
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Johnston  was  the  first  to  complete  preparations  for  a  steam  voyage. 
In  March,  1825,  the  Oriental  Herald  regaled  its  readers  with  the 
intriguing  statement  that 

We  are  at  length  enabled  to  announce  the  certainty  of  a  Steam-V'essel  sailing 
for  India  by  way  of  the  Cape  of  Good  Hope.  All  thoughts  of  pursuing  the  route  by  the 
Mediterranean  and  Red  Sea  appear  to  have  been  judiciously  abandoned.  In  the 
way  now  chosen  there  are  no  obstacles,  but  a  supply  of  fuel  at  intermediate  stations, 
and  the  weathering  of  the  heavy  gales  off  the  Cape-  The  former  is  a  mere  question 
of  exi)enses.  .  .  .  The  latter  is  only  to  be  determined  by  experiments;  but 

.  .  .  (there  is]  the  strongest  ground  of  hope.” 

The  prospectus  of  the  venture,  which  was  issued  by  the  Company 
in  stating  their  plans  for  a  regular  bimonthly  steamship  service,  said 
of  this  their  first  vessel  that  “calculations  hold  out  every’  prospect 
of  her  reaching  Calcutta  within  two  months  from  the  time  of  her 
leaving  Portsmouth.”*®  This  estimate  was  but  one-third  or  one- 
fourth  of  the  time  usually  required  for  the  voyage  by  ships  of  the 
East  India  Company,  but  it  was  supposed  that,  since  a  steam  vessel 
would  not  be  dependent  on  winds,  a  straight  track  would  materially 
reduce  the  distance  to  l)e  covered. 


The  Pioneer  Voy.xge 

By  the  time  Captain  Johnston’s  vessel  was  ready,  the  entire 
British  world  awaited  with  vast  interest  and  deep  concern  the  out¬ 
come  of  the  venture.  Cynics  prepared  to  scoff  and  enthusiasts  to 
rejoice.  The  promoters  of  the  enterprise  had  such  great  faith  in  their 
calculations  and  in  the  performance  of  the  vessel  that  not  even  a 
trial  trip  w'^s  made  before  the  commencement  of  the  voyage.  More¬ 
over,  the  time  allowed  by  the  Calcutta  Steam  Committee  was  growing 
short,  and  final  preparations  had  to  be  unduly  hastened.  Those 
who  were  fortunate  or  courageous,  as  the  case  may  have  been,  in 
being  taken  as  passengers  for  the  historic  v’oy’age  embarked  at  London 
about  August  12,  1825,  and  the  steamer  immediately  set  out  for 
Falmouth,  from  which  port  the  official  start  was  to  be  made.  This 
first  stage  of  the  voyage  was  somewhat  marred  by  a  dangerous  fire, 
resulting  from  the  stowing  of  coal  directly  over  the  engine  boilers. 
The  incident  was  minimized  and  hushed  up  as  much  as  possible 
by  the  Company’s  officials,  and  little  time  w’as  lost.  On  August  16 
the  pathfinding  steamer,  happily  named  the  Enterprize,  steamed  out 
of  Falmouth  harbor  for  Calcutta  with  flags  flying  and  great  pad¬ 
dle  wheels  churning,  bearing  important  despatches  and  seventeen 
passengers.** 


M  OritnUU  Herald,  Vol.  4,  1825.  p.  395. 

“  Ibid.,  p.  396. 

^  Ibid.,  Vol.  6,  1825.  pp.  580-581;  British  Parliamentary  Papers,  1834.  V’ol.  14,  No.  478,  p.  208. 
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News  of  the  voyage  drifted  back  to  England  from  various  points 
along  the  route.  Almost  from  the  outset  it  became  apparent  that 
the  anticipated  progress  was  not  being  made.  Subsequently  it  ap- 
jK'ared  that  the  enormous  weight  of  the  coal  with  w'hich  the  ship 
started  and  its  improper  location  on  board  gave  the  vessel  an  un- 
l()oked-for  draft  and  seriously  impeded  progress  for  a  considerable 
time.  Storms  and  head  winds  caused  further  delay,  providing  great 
handicaps  for  a  paddle  steamer  where  a  balanced  immersion  of 
the  wheels  was  necessary  to  effective  operation.  Finally,  after  the 
original  fuel  supply  had  been  exhausted  in  the  South  Atlantic,  the 
Enterprize  was  compelled  to  change  tack  and  depend  entirely  on 
sails  in  order  to  reach  the  Cape  still  several  hundred  miles  away. 
After  leaving  Cape  Town,  where  the  only  coal  depot  had  been  located, 
the  voyage  was  largely  a  replica  of  the  first  portion — bad  weather,  ex¬ 
hausted  fuel,  and  use  of  sails.  Calcutta  was  reached  only  after  the 
expiration  of  113  days,  of  which  10  had  been  spent  at  anchor,  40 
entirely  under  sail,  and  only  62  under  steam. 

Results  of  the  Voyage 

.Although  bitterly  disappointing  to  those  interested  in  ocean 
steam  navigation,  the  voyage  of  the  Enterprize  was  in  many  respects 
remarkable.  Considering  the  experimental  stage  of  steam  navigation 
and  the  nature  of  the  difficulties  to  be  overcome,  the  fact  that  the 
voyage  was  completed  in  less  time  than  was  often  required  for  sailing 
vessels,  indeed,  the  fact  that  it  was  completed  at  all,  warrants  its 
being  rated  as  something  of  a  triumph.  Yet  because  the  conditions 
laid  dow’n  by  the  Calcutta  Steam  Committee  were  not  met  as  to  the 
time  consumed  in  transit,  and  because  of  the  considerable  dependence 
on  wind  propulsion,  the  trip  in  contemporary  eyes  was  generally 
considered  a  dismal  failure.  Even  Captain  Johnston  himself  admitted 
before  a  Select  Parliamentary  Committee  a  few  years  later  that  he 
was  thoroughly  convinced  that  the  communication  between  England 
and  Calcutta  under  the  existing  state  of  steam  navigation  could  never 
be  accomplished  but  at  a  heavy  sacrifice.'*  A  few  other  experimental 
steam  voyages  made  around  the  Cape  of  Good  Hope  about  the 
same  time  only  strengthened  this  conclusion.'* 

AtiaUc  Journ.,  Vol.  ao  (O.  S.),  1825.  pp.  371,  487-488;  Vol.  21  (O.  S.),  1826,  pp.  633-634  and 
785-786;  Oriental  Herald,  Vol.  6,  1825,  pp.  580-581;  Vol.  9,  1826.  pp.  360-361. 

>•  British  Parliamentary  Papers,  1831-32,  Vol.  lO.  Part  II.  pp.  494-495- 
Quart,  Oriental  Mat.,  Vol.  7,  pp.  xix-xxi;  Oriental  Herald,  Vol.  9,  1826,  pp.  360-361;  Asiatic 
Journ.,  Vol.  22  (O.  S.),  1826,  p.  607;  British  Parliamentary  Papers,  1834,  Vol.  14,  No.  478,  pp.  1-5- 
The  Betsey,  of  Bordeaux,  waa  one  steam  vessel  which  made  the  voyage  to  India  in  the  same  year  but 
with  no  greater  success  than  that  of  the  Enterprise,  sails  having  been  largely  relied  upon.  A  year  or 
so  later  a  Dutch  steamship,  the  Atlas,  230  feet  long.  1800  tons  burden,  with  engines  totaling  300  horse 
power,  undertook  to  establish  a  steam  communication  with  the  Dutch  East  Indies.  This  large  vessel 
is  said  to  have  been  more  completely  a  failure  than  was  the  Enterprise  (Observations  on  the  Advantages 
and  Possibility  of  Successfully  Employing  Steam  Power  in  Navigating  Ships  between  this  Country 
and  the  East  Indies.  London.  1829.  pp.  6-7). 
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The  acknowledged  failure  of  the  Enterprize  was  a  great  blow  to 
the  promoters  of  the  project  and  to  the  plans  of  the  Anglo-Indian 
community  at  C'alcutta.  The  owners  of  the  vessel  were  threatened 
with  a  considerable  loss,  since  the  reward  of  the  Bengal  Steam  Society 
could  not  l)e  claimed,  and  the  vessel  was  obviously  incapable  of  making 
regular  voyages  around  the  Cape.  Partial  relief  for  the  investors  was 
furnishe<l,  however,  by  the  purchase  of  the  steamer  by  the  Bengal 
Ciovernment  for  £40,0(k),  which  w'as  approximately  the  cost  of 
building.*®  For  several  years  thereafter  the  Enterprize  gave  a  good 
account  of  herself  in  eastern  waters.  During  the  Burmese  War  she 
was  employed  in  carrying  despatches  and  towing  transports  to  and 
from  Rangoon Thereafter  she  was  used  in  coastal  voyages  and  in 
towing  on  the  Hooghly  River  before  she  was  dismantled  in  1838. 

The  pioneering  efforts  of  Captain  Johnston  were  also  not  permitted 
to  go  altogether  unrequited. ,  In  1827  the  Calcutta  Steam  Committee 
voted  him  one-half  of  the  existing  Steam  Fund,  the  other  half  being 
reserved  for  other  meritorious  attempts  of  a  similar  kind.  Captain 
Johnston  continued  for  a  time  in  command  of  the  Enterprize  and  spent 
the  remainder  of  a  very’  useful  life  at  Calcutta  originating  and  develop¬ 
ing  lines  of  steam  vessels  on  the  great  river  systems  of  India.” 

Subsequently  to  the  first  voyage  of  the  Enterprize  sentiment  in 
Kngland  and  in  many  parts  of  India  veered  toward  the  Mediterranean 
and  the  Red  Sea.  A  small  steamer,  the  Hugh  Lindsay,  using  Bombay 
as  a  starting  point,  demonstrated  the  feasibility  of  the  eastern  end  of 
such  a  line  by  making  a  successful  v’oyage  to  Suez  and  return  in  182c). 
Yet  several  years  more  were  wasted  in  futile  discussions  and  idle 
projects  l^efore  a  practical  steam  communication  was  established 
l)etween  England  and  India  by  way  of  Egypt.  Meanwhile,  confidence 
in  the  Cape  route  from  the  point  of  view’  of  rapid  communication  with 
India  steadily  declined,  not  to  be  again  revived.  New  traditions 
presently’  grew  up  alx)ut  new’  British  routes  to  India  which  followed 
the  more  direct  lines  impinging  on  the  eastern  Mediterranean. 

■  British  Parliamentary  Papers.  1831-32.  V’ol.  10,  Pari  II,  pp.  4g4-4gs. 

*>  Asiatic  Journ.,  Vol.  21  (O.  S.),  1826,  pp.  634  and  785;  Vol.  22  (O.  S,),  1826,  pp.  600  and  713- 
714;  Low.  op.  cit.,  Vol.  I.  p.  S2I. 

^Calcutta  GorernmenI  Oasette,  Januar>'  17,  1827;  .Asiatic  Journ.,  Vol.  8  (N.  S.),  1832,  Part  II, 
p.  225;  Vol.  9  (N.  S.),  1832.  Part  II,  p.  loi. 
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THE  DISTRIBUTION  OF  THE  DATE  PALM 

Paul  Popenoe 

1  \  TRITERS  on  the  resources  of  the  Moslem  world  commonly 
\  \  little  definite  information  about  one  of  the  most  pic- 

»  *  turesque  as  well  as  valuable  of  its  resources — the  date  palm. 

With  sufficient  effort,  however,  it  is  possible  to  bring  together  many 
more  data  on  the  subject  than  one  might  at  first  suppose.  In  the 
more  highly  organized  countries  of  its  occurrence,  where  the  palm  is 
subject  to  taxation,  it  is  enumerated  in  the  periodical  census.  Else¬ 
where,  the  estimates  of  travelers  must  l)e  depended  on.  A  summary 
of  all  the  available  sources  of  information  indicates  that  there  are  in 
the  entire  world  something  like  90,(XX),0(K)  date  palms,  of  which  more 
than  half  are  in  the  countries  bordering  on  the  Persian  Gulf.  Iraq  is 
far  in  the  lead. 

Ir.\q  and  Pkrsia 

.\ccording  to  Mr.  Dowson'  there  are  about  30,000,000  palms  in 
Iraq,  of  which  one-half  are  on  the  Shatt-al-Arab,  3,000,000  on  the 
banks  of  the  Hillah  canal, a  million  around  Baghdad, and  the  remainder 
on  the  Euphrates  and  in  separate  oases. 

The  most  important  plantations  in  Persia  are  those  on  or  near  the 
Persian  Gulf,  but  there  is  also  a  large  production  in  some  of  the  high¬ 
land  regions  as  far  north  as  Tabas.  On  the  Persian  side  of  the  Shatt- 
al-.\rab,  opposite  the  Basra  region,  Y.  H.  \V.  Dowson  calculates  the 
numl)er  of  date  palms  to  be  something  like  3,750,000.  From  Dr. 
h'airchild’s  report,  there  must  be  not  less  than  5,000,000  in  the  Minab 
region  near  Bandar  Abbas;  and  there  are  said  to  be  at  least  250,000 
in  Tangistan.  I  have  been  unable  to  find  even  guesses  as  to  the 
number  of  palms  in  other  parts  of  Persia,  but  if  the  grand  total  is  put 
at  10,000,000  it  will  perhaps  serve  the  present  purpose. 

India  and  Baluchistan 

E.  O’Brien®,  formerly  deputy  commissioner  of  Multan,  says  that 
the  date  palm  grows  in  literally  hundreds  of  thousands  in  the  Multan, 
Muzaffargarh,  Dera  Ghazi  Khan,  Dera  Ismail  Khan  districts,  and 
perhaps  in  Bannu;  also  in  Jhang,  Bahawalpur,  and  Sind.  Milne®  cites 
the  following  figures  for  the  number  of  female  palms  in  three  of  these 

*  V.  H.  W.  Dowson;  Dates  and  Date  Cultivation  in  the  Iraq,  3  vols.,  Cambridge,  1921-23. 

’Quoted  by  E.  Bonavia:  The  Date  Palm  in  India,  Calcutta,  1885, 

'  D,  Milne:  Date  Cultivation  in  the  Pan  jab,  Lahore,  191 1. 

II7 


Il8  THE  GEOGRAPHICAL  REVIEW 

districts:  Multan,  315,055;  Muzaffargarh,  838,999;  Dera  Ghazi 
Khan,  126,384;  total,  1,280,438. 

If  the  figures  given  by  Mr.  Milne  be  arbitrarily  doubled  to  cover 
all  the  rest  of  northwestern  India,  one  would  arrive  at  a  total  of  about 
2,5cx),{xx)  female  palms.  Mr.  Milne  states  that  in  the  districts  he  has 
visited  about  50  per  cent  of  all  palms  are  males,  so  to  get  the  total 
number  of  palms  of  both  sexes,  one  would  have  to  increase  the  above 
estimate  to  about  5,000,000. 

The  principal  centers  of  cultiv'ation  of  the  palm  in  Baluchistan 
are  the  Panch  Ghur  valley,  where  there  are  said  to  be  about  half  a 
million  palms,  and  Kach  in  Makran.*  Presumably  the  total  number 
in  the  country  cannot  be  less  than  one  or  two  million. 

Arabia  and  Syria  and  P.\lestine 

Hasa  proper  was  credited  with  2,000,000  palms  in  the  Turkish 
census  of  1877,  while  Dr.  Fairchild  estimates  the  number  at  Qatif  as 
1,250,000,  making  the  total  for  this  district  3,250,000. 

In  the  Bahrain  Islands  Dr.  Fairchild  estimated  the  number  of 
palms  at  500,000,  a  figure  that  may  be  too  high. 

Oman  is  credited  with  4,000,000  palms,*  the  larger  part  of  which 
are  found  in  the  coastal  belt  knowm  as  the  Batinah,  stretching  some 
150  miles  north  of  Muscat.  Samail  valley  has  half  a  million  palms, 
and  the  next  most  important  plantings  are  at  Ibri. 

Hadhramaut  grows  some  palms,  both  on  the  seashore  and  on  the 
desert  side,  but  I  have  found  no  reports  as  to  their  number.  At  a  guess 
there  can  hardly  be  less  than  200,000. 

Aden  grow’s  a  few  palms  along  the  coast  but  none  in  the  interior. 
It  is  an  important  point  of  transshipment  for  dates  from  Persian  Gulf 
ports  en  route  to  Red  Sea  ports. 

It  may  be  conveniently  remarked  here  that  a  few  dates  are  grown 
on  the  African  coast,  in  Somaliland,  Eritrea,  and  neighboring  countries. 
The  production  is  commercially  unimportant,  however. 

Yemen  is  mostly  too  high  for  the  palm,  but  there  are  flourishing 
cultures  in  the  little-known  valleys  of  the  interior,  such  as  Jauf  and 
Najran.  In  the  absence  of  all  information,  I  will  put  down  100,000 
as  representing  a  minimum  for  these  regions. 

Asir  boasts  a  few  palm  groves  here  and  there,  but  production  is 
probably  not  sufficient  for  local  needs,  save  at  Bisha.  Date  produc¬ 
tion  in  Asir  may  be  considered  negligible,  in  a  world-wide  survey. 

Hejaz,  the  sacred  territory,  is,  according  to  Arab  tradition,  the 
true  home  of  date  growing,  and  the  culture  receives  much  attention 
here.  The  important  centers  are  Al-Ala,  Medina,  Taima,  and  Khaibar. 

*  D.  G.  Fairchild:  Persian  Gulf  Dates.  Bur.  of  Plata  Industry  BuU.  54,  Washington,  1903. 

*  Daily  Consular  and  Trad*  Rtpts.,  June  30,  1914.  p.  1984. 
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There  are  no  palms  at  Mecca.  Medina  possesses  300,000  palms, 
according  to  a  report  sent  me  by  Gellatly,  Hankey,  &  Co.,  an  export¬ 
ing  firm  at  Jidda.  I  doubt  if  all  Hejaz  possesses  more  than  500,000. 

Jabal  Shammar  has  not  been  surveyed  by  agriculturists,  but  some 
information  on  this,  as  well  as  other  parts  of  Arabia,  is  available  in 
the  British  Admiralty  "Handbook  of  Arabia”  (1920).  In  the  moun¬ 
tains  there  is  only  one  settled  area  of  any  size,  namely  Aqda,  reputed 
to  possess  75,000  palms.  Jauf  may  have  50,000;  the  Sakaka  groves 
are  said  to  be  somewhat  more  extensive.  Making  allowance  for 
Hail  and  smaller  oases,  the  total  cannot  be  much  above  250,000. 

Qasim  deserves  special  consideration  because,  according  to  the 
opinion  of  many  Arabs,  the  cultivation  of  the  palm  has  reached  a 
higher  point  there  than  anywhere  else.  The  plantations  of  Buraida, 
.\naiza,  and  Qusaiba  altogether  contain  perhaps  no  more  than  100,000 
palms. 

Nejd  imports  most  of  its  dates  from  Hasa.  In  central  Nejd  (the 
.\ridh)  the  chief  centers  of  date  growing  are  Riyadh  and  Daraiya. 
Such  photographs  as  I  have  seen  do  not  indicate  that  there  are  many 
thousand  palms  there.  Farther  south,  however,  in  Wadi  Dawasir 
there  is  a  great  horticultural  district  lately  visited  by  H.  St.  J.  B. 
Philby,  who  gives  taxation  details  indicating  that  the  total  annual 
production  of  dates  there  is  some  5,000,000  pounds.®  This  might 
represent  anywhere  from  50,000  to  100,000  palms.  Arabic  legends 
of  the  extensive  date  groves  of  Wadi  Jabrin,  “a  palm  tract  comparable 
in  size,  though  not  in  density  or  fertility,  to  the  Hasa  itself”  have 
been  set  right  by  R.  E.  Cheesman  (1925).’  His  report  in  the  Geo¬ 
graphical  Journal  gives  no  details  of  the  number  of  palms,  but  his 
photographs  and  references  indicate  that  there  cannot  be  many 
thousand.  Altogether,  I  doubt  if  Nejd  should  be  credited  with 
more  than  250,000  palms. 

On  the  whole,  then,  the  interior  of  Arabia  plays  little  part  in  the 
world  commerce  of  dates — a  fact  w^ell  known  to  geographers  but  not 
in  accord  with  popular  tradition.  It  is  not  even  self-supporting. 
The  figures  given  above  are  largely  guesswork,  but  at  least  they  are 
closer  guesses  than  anything  hitherto  published.  Arabia  altogether 
ran  scarcely  possess  much  more  than  9,000,000  palms,  of  which 
three-fourths  are  on  the  shore  of  the  Persian  Gulf,  in  Oman  and  Hasa. 

There  are  still  a  few  palms  in  the  hot  valley  of  the  lower  Jordan, 
where  in  classical  times  the  tree  flourished;  and  there  is  a  small 
production  at  Gaza.  North  of  this  palms  are  found  at  isolated 
points,  particularly  in  the  plain  of  Philistia  and  near  Beirut  and 
Tripoli,  but  at  no  point  in  sufficient  numbers  to  have  commercial 
importance. 

•  H.  St.  J.  B.  Philby:  The  Heart  of  Arabia,  2  vols.,  London,  1922;  reference  in  Vol.  2,  p.  206. 

’  tL  E.  Cheeaman:  The  Desert*  of  Jafura  and  Jabrin,  Geop.  Journ.,  Vol.  65,  192s.  PP-  iia-i4r. 
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Egypt,  Libya,  and  Cyrenaica 

Egypt,  according  to  the  census  of  1907,  had  slightly  more  than 
10,000,000  palms  to  which  must  be  added  46,426  in  Arish  (the  penin¬ 
sula  of  Sinai),  3947  in  Suez,  and  some  half  million  in  the  western  oases. 
The  total  for  Egypt  at  present  is  therefore  approximately  11,000,000. 

For  the  Anglo-Egyptian  Sudan,  the  Central  Economic  Board  has 
furnished  (1924)  detailed  figures  showing  a  total  of  1,261,629  palms, 
nearly  all  in  the  provinces  of  Dongola,  Haifa,  and  Berl)er. 

According  to  the  calculations  of  E.  de  Cillis*  the  Italian  colony 
must  have  nearly  9,oco,0(X)  palms,  or  as  many  as  Tunisia  and  Algeria 
put  together.  Most  of  these,  however,  are  in  the  interior  oases  of 
the  Sahara,  little  subject  to  Italian  control,  and  the  figures  may’  l)e 
high.  The  only  exact  enumeration  is  for  Tripoli  and  three  neighboring 
oases  (Tagiura,  Ciurgi,  and  Gargarese)  in  which  the  Italian  census 
of  1917-1918  discov’ered  285,txK)  palms.  In  Tripolitania  the  Italians 
calculate  that  there  are  7,8oo,(xx)  palms,  of  which  alK)ut  3,500,000 
are  in  the  region  comprised  in  the  former  Turkish  vilayet  of  Tripoli, 
which  includes  Ghadames,  Ghat,  and  the  Fezzan.  At  Ghadames 
there  are  said  to  lie  25,000,  while  the  neighboring  oasis  of  Derj  is 
credited  with  8oo,o<x),  Ghat  with  only  5,000.  I  have  seen  no  detailed 
figures  for  the  Fezzan,  but  the  Italians  evidently  calculate  them  at 
more  than  a  million. 

In  Cyrenaica  there  are  supposed  to  be  about  1,200,000  palms,  of 
which  only’  20,o<x)  are  on  the  coast,  the  beautiful  oasis  of  Derna  having 
no  more  than  8000.  Figures  for  the  interior  are  given  by  the  British 
Admiralty  “Handlxxjk  of  Libya”  (1920)  as  follows;  Aujila,  40,000; 
Jalo,  100,000;  Wadi,  40,000;  Leskerre,  20,(XX);  Sella,  ioo,o(X).  It  is 
evident,  then,  that  more  than  750,000  are  attributed  to  the  Kufara 
group  of  oases — a  moderate  estimate  if  the  areas  assigned  to  these 
oases  are  to  be  relied  on.  G.  Rohlfs’  estimates  of  palms  have  almost 
everywhere  been  found  to  be  too  high,  but  his  estimate  of  nearly 
2000  square  miles  of  land  characterized  by  palms  may  not  l)e  so  wide 
of  the  mark.  Rosita  Forbes  and  Hassanein  Bey  have  given  no  particu¬ 
lars  on  this  point,  but  their  photographs  show  that  in  many  districts 
the  palms  are  widely  scattered. 

French  Africa 

Tunisia  possesses  2,138,075  palms  according  to  the  statistical 
report  of  the  Regency  (1920).  The  groups  of  Saharan  oases  known 
as  the  Jerid  and  the  Nefzawa  account  between  them  for  more  than 
half  of  these.  Other  important  regions  center  on  Gabes  (400,000), 
Gafsa  (50,000),  and  the  island  of  Jerba  (400,000). 

*  Emanuele  de  CillU:  Sasgio  de  “ Fenicigrafia  libica”:  Studi  sopra  alcune  razze  di  palma  da 
datteri  coltivate  in  Tripolitania,  Minist.  ddlt  CoUmi*  BoU.  di  Informationi,  Rome,  Vol.  Ii,  1933,  PP- 
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Algeria  has  7,2ii,cxx)  palms  according  to  figures  furnished  by  the 
office  of  the  governor-general  (1924).  Of  these  6,620,459  are  in  the 
Territoire  du  Sud.  There  are  well  on  to  2,5oo,(XX)  in  the  Wad  Righ 
and  an  equal  number  in  the  Tuat  oases.  In  the  region  Tiguig-Colomb- 
Bechar  there  are  alx)ut  one  million. 

Morocco  has  slightly  over  one  million  palms  according  to  figures 
furnished  by  the  Directorate  of  Agriculture  at  Rabat  (1924).  The 
Tafilelt  oases  are  credited  with  a  trifle  more  than  half  of  the  total. 

While  the  colonies  united  under  the  name  of  Afrique  Occidentale 
Kran^aise  are  at  the  southern  limit  of  commercial  cultivation  of  the 
palm,  they  stretch  so  far  across  Africa  that  they  contain,  altogether, 
enough  palms  to  deserve  mention.  The  office  of  the  governor-general 
has  furnished  me  with  such  data  as  are  available.  Beginning  in  the 
west,  there  are  small  and  scattered  plantations  in  and  just  north  of 
St*negal,  but  the  only  ones  of  any  size  are  in  Mauritania,  where  the 
district  of  Adrar  contains  iio,(xx)  and  Tagant  73,299.  Traveling 
eastward,  one  encounters  a  few  palms  in  almost  every  oasis  and  also 
scattered  plantings  along  the  Niger;  but  the  next  area  of  any  impor¬ 
tance  devoted  to  the  industry  is  not  reached  until  one  arrives  at 
Tibesti,  at  the  extreme  limit  of  French  territory.  Here  the  planta¬ 
tions  are  numerous,  that  of  Bardai  being  the  most  important.  Borku 
and  I'nianga  also  grow  quantities  of  gocnl  dates.  I  have  seen  no 
estimate  of  the  total  numl)er  of  palms  in  French  West  Africa,  but  if 
it  be  credited  with  500,000,  the  estimate  will  l)e  conservative. 

There  are  small  plantings  in  French  Fquatorial  Africa,  as  for 
example  in  Kanem  and  Wadai,  but  I  lielieve  they  are  not  of  sufficient 
size  to  merit  consideration  here. 

Many  seedlings  are  grown  as  ornamentals  on  the  northern  shores 
of  the  Mediterranean,  and  at  Flche,  Spain,  there  are  I15,(XX)  grown 
for  their  fruit.  In  Australia,  in  South  Africa  (Damaraland  and 
N’amaqualand),  and  in  South  America  (Brazil,  Argentina,  Peru) 
there  are  scattered  seedlings,  and  the  prospects  of  establishing  the 
industry  commercially  are  gcxxl.  In  Mexico  (Baja  California  and 
Sonora)  there  are  at  least  100,000  palms,  and  in  Southern  California 
and  .\rizona  perhaps  I50,(xk>. 

C  onjectural  as  are  many  of  the  data  presented  in  this  review, 
they  are  fortunately  most  trustworthy  for  the  regions  with  the  largest 
date  industries,  so  that  the  correctness  of  the  total  is  less  affected. 
If  the  total  numl>er  of  palms  in  the  world  l)e  calculated  at  90,000,000, 
1  l)elieve  future  investigation  will  prove  this  figure  to  be  within 
5  i)er  cent  of  accuracy. 
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THE  ANALYSIS  OF  LAND  FORMS 
WALTHER  PENCK  ON  THE  TOPOGRAPHIC  CYCLE 
Isaiah  Bowman 

Between  the  crust  of  the  earth  and  the  forces  of  erosion  there 
is  an  unequal  interplay  that  has  brought  into  being  land  forms 
of  extremest  variety.  In  the  primitive  view  of  earlier  genera¬ 
tions  these  were  looked  upon  as  the  products  of  great  convulsions  of 
nature,  but  De  Saussure  in  the  first  instance,  and  Hutton  soon  there¬ 
after,  began  to  explain  them  on  the  principle  of  uniform! tarianism — 
that  is  that  they  are  the  product  of  the  agencies  that  we  see  at  work 
about  us  today.  The  discover^'  and  application  of  this  simple  fact,  first 
in  the  Swiss  Alps  and  then  in  Scotland,  marked  what  might  be  called 
the  dawn  of  modern  physiographic  research.  Even  before  this  the  old 
dread  of  mountains  had  generally  disappeared,  and  in  its  place  there 
arose  an  appreciation  of  scenery;  but  even  with  the  advance  of  scien¬ 
tific  interest  the  descriptions  of  the  forms  of  the  land  were  almost 
universally  couched  in  picturesque  or  romantic  terms.  Physiography 
as  the  naturalistic  basis  of  human  affairs  w’as  not  taken  into  considera¬ 
tion.  “The  still  small  voice  of  the  level  twilight  on  purple  hills” — 
such  was  the  romantic  fashion  in  describing  scenery  in  the  vague 
phraseology'  of  color  and  form. 

American  Studies  and  the.  Topographic  Cycle 

The  analysis  of  land  forms  had  no  broadly  scientific  basis  until 
“the  refreshing  juice  of  explanation”  began  to  flow.  It  reached  its 
climax  in  America  in  a  period  marked  by  four  great  names:  Powell, 
Gilbert.  Dutton,  and  Davis.  While  the  principle  of  evolution  had  been 
applied  to  the  crust  of  the  earth  through  the  work  of  De  Saussure  and 
Hutton  half  a  century’  before  the  theory'  of  biological  evolution  was 
launched  by  Darwin,  yet  it  was  a  feebly  developing  idea  at  best  until 
a  period  of  robust  manhood  was  expressed  in  the  writings  of  these  four 
men.  Inspired  by  the  scope  and  meaning  of  the  great  events  so  clearly 
recorded  in  the  enormous  sedimentary  deposits  of  the  Southwest 
and  especially  in  the  Grand  Canyon  region,  there  was  begun  a  group 
of  studies  that  may  fairly  be  said  to  have  become  the  foundation  of 
modern  geology  and  physiography.  In  this  development  Powell’s 
work  was  notew'orthy  for  the  forceful  ideas  it  conveyed  of  base-leveled 
land  surfaces;  Gilbert  and  Dutton  excelled  in  their  analyses  of  indi¬ 
vidual  features;  Davis  systematized  the  sequence  of  forms  through 
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an  ideal  cycle  and  provided  a  terminology.  As  early  as  1885  Davis 
had  gone  far  beyond  the  theoretical  stages  and  made  sjiecific  applica¬ 
tions  of  his  ideas  in  Montana'  and  later  in  much  greater  detail  in 
the  East.* 

Before  Davis  had  develop>ed  and  e.xtended  the  idea  of  the  topo¬ 
graphic  cycle  there  had  been  no  approach  to  full  technical  equipment 
for  the  exact  description  of  landscapes.  It  was  botany  with  the  sys¬ 
tematic  terminology  of  the  parts  of  plants  left  out.  The  widest  ac¬ 
ceptance  was  immediately  given  to  three  terms — youth,  maturity, 
and  old  age — which  he  adapted  from  an  earlier  and  somewhat  different 
use  of  the  terms  young  and  old  already  employed  by  Chamberlin. 
Quick  acceptance  followed,  partly  because  these  terms  seemed  to  be 
adapted  to  the  most  divergent  forms  made  upon  many  types  of  rock 
almost  everywhere  in  the  world,  partly  because  they  fitted  the  evo¬ 
lutional^'  mode  of  thought  that  had  pervaded  the  whole  of  science. 

It  would  surprise  the  non-physiographic  reader  to  know  how  widely 
the  fundamental  ideas  of  physiography  have  spread.  The  accepted 
technique  of  description  came  to  include  a  three-part  analysis  which 
expresses  the  evolutionary’  idea  in  the  following  terms:  (i)  What 
was  this  mountain  (for  example)  before  it  was  uplifted?  (2)  What 
agencies  of  erosion  have  acted  upon  it  since  and  with  what  intensity 
and  obserx’able  results?  (3)  What  stage  has  it  reached  in  terms  of 
the  whole  sequence  of  stages  from  its  initial  to  its  ultimate  form? 

Criticism  of  the  Topographic  Cycle 

During  the  past  fifteen  years  increasing  criticism  of  the  idea  of 
the  topographic  cycle  has  appeared  in  foreign  literature.  New  methods 
of  attack  have  been  proposed  in  the  avowed  belief  that  the  alleged 
simplicity  of  the  topographic  cycle  was  illusory.  Too  many  facts  were 
thought  to  be  in  disharmonious  relation  to  the  simple  scheme  of  uplift 
and  subsequent  erosion  through  youth,  maturity,  and  old  age.  The 
objections  seem  to  spring  in  large  part  from  an  unw  illingness  to  accept 
a  terminology  of  foreign  origin  and  in  part  from  an  inexplicably 
persistent  misunderstanding  of  stage  to  mean  age,  a  failure  to  see 
that  the  wrord  stage  is  employed  as  a  measure  of  development  not  of 
time.  Of  a  piece  with  this  is  the  refusal  to  describe  two  parts  of  a 
single  valley  as  mature  where  excavated  in  weak  rock  and  young  where 
excavated  in  more  resistant  rock,  again  overlooking  the  distinction 
between  time  and  stage. 

One  of  the  most  extreme  reactions  against  the  idea  of  the  topo¬ 
graphical  cycle  is  illustrated  by  Passarge.*  He  has  sought  to  describe 

•  W.  M.  Davis:  Relation  of  the  Coal  of  Montana  to  the  Older  Rocks.  Tenth  Census  of  the  United 
Slates,  1880,  Vol.  is,  1886.  pp.  697-757. 

*  Idem:  The  Rivers  and  Valleys  of  Pennsylvania.  Sail.  Geogr.  Mag.,  Vol.  1,  1889.  pp.  183-253. 

I  Idem:  Passarge's  Principles  of  I.andscape  Description.  Geogr.  Rev.,  Vol.  8,  1919.  PP-  266-273. 
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landscapes  in  non-explanatory  terms,  just  as  Sven  Hedin  in  his  jour¬ 
neys  in  Central  Asia  claimed  to  make  only  observations,  leaving  to 
“armchair  theorists”  the  explanations  of  things.  The  most  charitable 
opinion  on  such  declarations  is  that  the  authors  are  unacquainted 
with  the  technique  of  logic,  for  in  reality  explanation  everywhere 
creeps  into  their  work,  sometimes  directly  through  inadvertence  and 
sometimes  by  implication  that  can  hardly  be  avoided.  Even  in  draw¬ 
ing  a  simple  cross  section,  inferences  have  to  l)e  made  as  to  under¬ 
ground  structures  lieyond  the  range  of  direct  observation.  To  de- 
scrilie  a  landscape  in  empirical  terms  is  to  offer  the  reader  an  ideal 
of  complete  meaninglessness  and  deadly  monotony.  It  is  tilting 
at  a  man  of  straw  to  say  that  one  chooses  the  empirical  method  in 
contrast  to  theoretical  explanations  not  baser!  upon  direct  observation. 
The  attempt  to  study  regional  geography  through  a  card  catalogue  of 
facts-to-l)e-observed  is  to  guarantee  complete  sterility.  Preoccupation 
with  the  filling  in  of  the  blank  spaces  of  the  outline  shuts  out  discovery. 
Ideas  run  the  world,  not  outlines  or  catalogues.  Chamljerlin  thinks 
that  one  sees  better  if  one  goes  out  with  an  idea  in  his  head  to  start 
with:  the  history'  of  science  corroborates  the  thought.  After  all,  as 
Gilbert  so  wisely  stated,  it  is  the  philosophy  of  science  rather  than  its 
material  that  is  of  the  greatest  value  to  the  human  spirit. 

Walther  Penck’s  Study 

(^ne  of  the  most  important  advances  in  physiographic  study  made 
during  the  past  ten  years  is  a  l)ook  entitled  “Die  Morphologische 
Analyse”  by’  Walther  Penck,  who  died  in  1923.  The  book  was  edited 
and  published  posthumously  by  his  father.  Professor  .\lbrecht  Penck 
of  Berlin,  in  1924.  Excellently  printed  and  Ixjund,  with  illustrations 
of  extraordinary  fineness,  it  is  to  be  commended  for  thorough  reading 
to  every  American  student  of  physiography,  h'ortunately,  Penck 
has  followed  the  explanatory  method;  it  is  the  outstanding  quality  of 
his  IxKik.  His  ingenuity  and  genius  in  the  analy  sis  of  land  forms  were 
first  exhibited  in  a  most  imix)rtant  study  entitled  “Der  Siidrand  dcr 
Puna  de  Atacama,”  published  in  1920  and  based  upon  field  work 
carried  out  in  1912.^  No  such  detailed  and  j^enetrating  analysis  of 
the  physiography  of  a  district  has  l)een  made  for  any  other  part  of 
South  .America. 

As  a  result  of  his  studies  in  northwestern  Argentina  and  later  in 
Anatolia  and  Central  Europe,  Penck  essayed  to  rewrite  sy’stematic 
physiography  and  to  place  it  upon  a  new  foundation.  It  was  not  an 
expansion  or  adaptation  of  the  subject  as  now  developed  but  an  entire 
revolution  that  he  sought  to  bring  alxjut.  Since  his  work  is  the  clearest 

*  Reviewed  by  Alan  G.  Ojilvie:  Argentine  Physiographical  Studies:  A  Review,  Gtop.  Rfv., 
V’ol.  13,  IQ23,  pp.  112-iai.  See  also  references  in  Isaiah  Bowman:  Desert  Trails  of  .\lacani.i, 
Amer.  Geogr.  Soc.  Special  Publ.  No.  j,  1924. 
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and  most  profound  of  those  who  have  criticized  what  might  be  called 
the  American  school  of  physiography,  it  deserves  extended  notice, 
for  it  is  a  book  that  cannot  l>e  lightly  put  aside.  Eventually,  and  as 
it  l)ecomes  better  known,  its  arguments  will  have  to  l)e  met  paragraph 
by  paragraph.  For  the  present  we  can  only  indicate  the  more  general 
features  of  the  argument  and  jK)int  to  the  difficulties  in  which  the  au¬ 
thor  becomes  involved  in  making  his  most  conspicuous  applications. 

Penck  believes  what  I  think  is  not  true,  namely,  that  according  to 
the  current  explanation  of  the  cycle  of  erosion,  progress  in  the  cycle 
takes  place  always  in  a  definite  sequence;  so  that  mature  land  forms 
follow  on  youthful,  and  old  forms  develop  out  of  mature.  This  is  an 
altogether  elementary  and  rigid  conception,  and  its  only  conceivable 
excuse  is  its  exotic  origin.  Instead  of  the  sequence — youth,  maturity, 
old  age — being  an  inexorable  thing,  the  orderly  progress  of  the  cycle 
is  conceived  by  Davis  to  l)e  subject  to  interruption  at  any  time, 
whereupon  a  new  cycle  or  partial  cycle  (epicycle)  may  lx?  l)egun,  only 
to  l)e  interrupted  in  turn,  and  so  on.*  While  Penck  fully  recognizes 
the  value  of  the  idea  of  the  topographic  cycle  as  a  method  of  investiga¬ 
tion,  he  puts  it  aside  as  something  not  to  l)e  accepted  as  a  definite 
theory^  of  broad  application.  He  regards  it  as  a  special  case  in  the 
general  physiography  of  the  lands.  Well,  the  uninterrupted  cycle, 
continued  to  its  completion,  is  undoubtedly  a  special  case;  but  there 
is  nothing  new  in  that. 

While  Penck  lielieves  that  the  intnxiuction  by  Davis  of  the  time 
factor  in  the  evolution  of  topographic  relief  was  a  very  great  step 
forward,  he  considers  it  an  equally  progressive  step  to  bring  into 
consideration  the  relative  rapidity  of  the  three  processes  of  uplift, 
en)sion,  and  denudation.  He  thinks  that  “the  Davis  cycle”  does  not 
take  into  consideration  the  constant  movement  of  the  earth’s  crust 
from  the  lieginning.  In  his  view  the  mobility  of  the  crust  of  the  earth 
should  be  an  integral  part  of  the  cycle  theory.  Once  this  principle  is 
accepted,  the  partial  cycle  of  Davis,  that  is  the  epicycle,  would  not 
l)e  needed  to  explain  the  forms  in  a  given  case.  It  is  of  the  utmost 
im|x)rtance  that  anyone  who  wishes  to  understand  Penck  should 
fasten  his  attention  upon  th\s  factor  of  crustal  mobility,  or,  as  he  would 
put  it,  the  principle  of  mobility,  for  it  is  upon  that  principle  and  its 
corollaries  that  he  w'ould  found  the  whole  of  geomorphology  or 
physiography.  While  granting  the  pedagogical  value  of  the  simpler 
statement  of  the  theory'  that  Davds  is  supposed  to  have  given,  Penck 
l)elieves  in  a  new  and  entirely  different  formulation  of  the  cycle 
theory’.  What  his  formulation  really  amounts  to  is  only  a  more 
explicit  and  detailed  consideration  of  the  complications  of  the  cycle 
that  Davis  treats  more  briefly. 

*W.  M.  Davis:  Complications  of  the  Geographical  Cycle,  Rtpt.  Eighth  I Htfrnatl.  Geographical 
Congress,  IQ04,  Washington.  D.  C.,  1905,  pp.  150- 163. 
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In  order  to  obtain  a  clearer  notion  of  Walther  Penck’s  views,  I 
exchanged  letters  with  his  father,  Professor  Albrecht  Penck,  for  the 
purpose  of  making  the  matter  clearer.  With  his  permission  I  quote 
a  statement  which  holds  that  it  is  not  a  modification  of  Davis’  theoiA- 
of  the  topographic  cycle  or  an  expansion  of  it  that  Walther  Penck  has 
in  mind,  but  a  step  far  in  advance  of  Davis,  an  advance  toward  a 
deeper  physiographic  understanding  of  the  processes  of  erosion  on 
the  surface  of  the  earth.  In  discussing  this  point  Professor  Penck 
writes  as  follows; 

Let  a  comparison  make  the  matter  clearer.  According  to  the  Ptolemaic  system 
of  the  universe,  the  planets  move  in  cyclic  orbits.  To  explain  their  retrograde  motion 
epicycles  are  brought  in.  According  to  this  method  all  planetary  motions  can  be 
explained,  but  they  only  become  comprehensible  when  we  place  ourselves  with 
Copernicus — when  we  say  that  our  standpoint,  the  earth,  moves  in  a  cyclic  orbit 
just  as  do  the  planets.  Their  motions  can  only  be  calculated  when  we,  with 
Kepler,  conceive  their  orbits  to  be  elliptical  and  apply  his  three  laws  to  their  motions. 
Certainly,  each  of  the  three  great  astronomers  stands  on  the  shoulders  of  his  pred¬ 
ecessors.  But,  for  this  reason,  one  will  not,  after  all,  call  the  Copemican  system  of 
the  universe  an  expanded  Ptolemaic  system.  In  just  the  same  way,  the  cycle  theory, 
as  my  son  develops  it  in  his  posthumous  work  on  physiographic  analysis,  is  not  to  be 
designated  an  expanded  theory  of  Davis. 

Four  Bases  of  Criticism 

There  are  at  least  four  main  lines  of  argument  to  be  advanced  in 
testing  Penck’s  morphological  analysis:  (i)  Except  for  the  case  of  the 
so-called  Mittelgebirge  of  Germany  to  which  abundant  reference  is 
made,  the  chief  illustrations  are  from  front  ranges  or  border  ranges  of 
far  more  extensive  cordilleran  highlands  within  which  quite  different 
conditions  obtain.  (2)  The  mobility  of  the  earth’s  crust  is  one  of  the 
most  striking  features  in  Davds’  development  of  the  cycle  idea,  for 
it  is  constantly  emphasized  that  the  earth’s  crust  is  uneasy  and  that 
a  vital  part  of  a  demonstration  or  explanation  of  land  forms  in  a  given 
region  is  the  determination  of  the  forms  the  landscape  had  in  a  prior 
state  at  a  different  level  or  in  subyouthful  stages  during  uplift.  (3) 
There  is  a  ver>^  curious  lapse  in  Penck’s  bibliography  in  that  the  ex¬ 
amples  are  very  largely  taken  from  German  sources.  A  wholly  inade¬ 
quate  reference  is  made  to  American  literature  in  which  the  idea  and 
applications  of  the  cycle  have  been  most  thoroughly  w  eighed  and  de¬ 
scribed.  It  is  not  merely  that  adequate  reference  is  wanting.  It  is 
the  far-reaching  importance  of  the  illustrations  afforded  by  them  that 
Penck  does  not  take  into  account.  (4)  The  fourth  basis  of  criticism 
lies  on  the  outermost  fringe  of  the  science  of  physiography  today.  It 
is  that  the  relationship  between  isostasy  and  topographic  form  has 
not  been  determined  with  a  degree  of  accuracy  that  enables  one  to 
put  so  fine  an  edge  to  an  argument  as  Penck  develops  in  his  new  study 
of  tofX)graphic  forms. 
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Types  of  Slopes  and  Their  Origin 
To  suppKjrt  his  main  conclusions  Penck  begins  by  making  a  most 
elaborate  analysis  of  the  manner  in  which  different  types  of  slopes  may 
come  into  being.  Certainly  in  this  respect  his  work  is  a  contribution 
of  the  first  order,  and  I  can  think  of  nothing  comparable  to  it  in  this 
country  except  the  analytical  work  done  by  the  late  Professor  Joseph 
Barrell  of  Yale  University.  Everyone  who  has  made  extensive  field 
studies  in  physiography  must  have  become  aware  of  the  fact  that  our 
analytical  equipment  at  the  present  time  is  not  sufficiently  well 
rounded.  It  is  easy,  as  a  rule,  to  explain  the  more  picturesque  and 
striking  elements  of  a  landscape.  The  direct  relation  betw'een  certain 
rock  types  and  their  corresponding  slopes  is  not  difficult  to  determine 
in  many  of  the  great  mountains  and  canyons  of  thew^orld.  But  w  hen  we 
analyze  the  old  erosion  surfaces  now'  found  in  many  parts  of  the  world 
and  in  almost  every’  important  mountain  system,  we  are  confronted 
with  difficulties  of  the  first  order.  Adjacent  fragments  of  old  erosion 
surface  are  relatively  easy  of  correlation,  especially  if  such  surfaces 
have  lieen  preserved  from  subsequent  dissection  by  a  capping  of  lav’a, 
as,  for  instance,  in  many  of  the  mesas  and  fault-block  mountains  of 
the  Southwest.  On  the  other  hand,  if  these  surfaces  be  widely  sep¬ 
arated  and  without  a  protecting  cap  of  resistant  rock,  they  w’ill  be 
found  in  various  stages  of  destruction  (owing  to  different  rock  re¬ 
sistances,  climatic  conditions,  elevation,  etc.);  and  the  fragmentary 
nature  of  an  old  erosion  surface  may  leave  doubt  as  to  the  correctness 
of  any  explanation  based  on  former  continuity. 

It  is  precisely  because  there  are  so  many  unexplained  physiographic 
features  in  existence  that  physiography  continues  to  have  the  vigor  of 
youth.  I  know  of  no  adequate  explanation,  for  instance,  of  the  quite 
abrupt  change  in  slope  which  one  finds  near  many  of  the  hilltops  about 
the  border  of  the  White  Mountains.  The  same  abrupt  break  may  be 
found  at  the  foot  of  many  residual  masses  in  the  central  and  less 
dissected  portions  of  former  all  but  base-leveled  surfaces.  Various 
elementary  explanations  have  been  offered  for  the  marked  difference 
in  the  character  of  slopes  whether  convex  or  concave  to  the  sky — 
whether  it  is  the  variable  rainfall,  the  varying  resistance  of  the  rocks, 
or  the  unequal  depths  of  erosion  that  may  be  responsible,  or  what  the 
effect  is  of  changing  combinations  of  all  these  and  other  factors. 
Intensive  research  upon  such  questions  is  needed  in  order  to  extend 
the  area  of  explanation  and  to  put  a  large  portion  of  weakly  descriptive 
physiography  upon  a  rational  basis. 

Such  an  analysis  Penck  essays  to  make  through  the  intensive  study 
of  selected  examples  and  through  a  consideration  of  the  manner  in 
which  stream  profiles  and  valley-slope  profiles  change  from  stage  to 
stage  in  the  steady  advance  of  erosion  upon  a  given  mass  of  rock.  He 
believes  that  the  orderly  progression  of  forms  through  youth  to  matu- 
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rity  and  old  age  is  the  exception,  not  the  rule.  He  concludes  that  up¬ 
lift  cannot  be  taken  as  a  process  in  and  by  itself  and  erosion  described 
•  as  an  event  subsequent  thereto.  A  very  large  part  of  his  book  deab 

'  with  the  relation  of  uplift  to  erosion.  It  seems  to  be  his  idea  that  Davis 

and  other  modern  physiographers  have  assumed  the  movement  of 
the  land  to  be  completed  before  significant  erosion  takes  place.  He 
would  recalculate  the  rapidity  of  uplift  and  the  rapidity  of  erosion  of 
‘  mountains  in  which  old  or  mature  forms  are  displayed.  In  the  ex¬ 

amples  u|X)n  which  his  arguments  are  chiefly  based  (the  front  ranges 
of  the  Andean  cordillera  in  northwestern  -Argentina)  he  accounts  for 
\  the  gentler  slopes  of  the  crest  and  up|x*r  flanks  of  the  range  not  by 

erosion  during  a  prolonged  stillstand  of  the  land  and  subsetjuent 
j  elevation  to  present  mountainous  height  but,  on  the  contrary,  by  that 

I  erosion  which  prcKluced  the  very  sediments  that  now  flank  the  moun- 

f  tains  and  form  the  floors  of  the  adjacent  basins. 

I’enck  claims  to  find  through  his  detailetl  analysis  of  the  mcxle  of 
I  retrogression  of  the  slopes  of  the  land  an  explanation  for  the  forms  of 

.  old  age  indejxmdent  of  the  idea  of  the  cycle.  Certainly  he  has  brought 

^  into  the  literature  a  number  of  useful  terms  and  has  challenged  pre- 

^  vailing  explanations  at  a  number  of  quite  critical  points.  His  recog- 

i  nition  of  the  piedmont  step;  the  brow  of  the  uplifted  block  upon  which 

y  an  old  erosion  surface  may  be  identified;  the  sharp  topographic  un- 

>  conformity  that  exists  Ixtween  the  old  erosion  surface  and  the  re- 

sitluals  that  rise  above  it  and  the  remarkable  Uxalization  of  this  last 
feature  on  a  line  almost  as  definite  as  a  strand  line;  the  importance  of 
studying  the  eflfects  of  piedmont  stripping  upon  an  upland  Ixrdcr 
,  where  accumulation  of  stxliments  was  made  Ixfore  an  old  erosion 

surface  was  developed  upon  the  adjacent  uplifted  mass;  the  agencies 
which  effect  a  change  in  the  form  of  a  landscape  from  concave  to 
convex  or  from  convex  to  concave;  the  constant  challenge  with  which 
,  he  meets  a  new  grouping  of  forms — these  are  among  the  most  impe^rtant 

i  I  contributions  of  his  lxx)k.  A  far-reaching  influence  is  attributed  to 

intensity  and  degree  of  uplift  (as  opposed  to  climate)  in  the  mcxleling 
I  ,  ,  of  slopes.  If  convex,  the  slopes  are  a  response  to  rapid  uplift;  if 

,  '  :  concave,  they'  Ixspeak  a  slower  rate.  Obviously  the  full  test  of  the 

'  idea  must  come  with  the  inspection  of  a  far  larger  numlxr  of  examples 

^  ‘  under  the  most  divergent  conditions. 

There  is  no  doubt  that  he  has  thrown  out  a  most  inviting  challenge 

(on  page  238,  where  he  questions  the  correlation  of  widely  separated 

erosion  remnants  without  the  close  analysis  of  their  border  phenomena 

(which  give  a  clue  to  their  former  position  and  also  to  their  mode  of 

origin.  Such  a  challenge  has  often  been  made  before  but  in  most  cases 
upon  weak  grounds.  By  organizing  his  detailed  analysis  in  excellent 
form  Penck  greatly'  strengthens  his  position  when  he  reaches  the  point 
I  where  the  larger  conclusions  and  the  larger  physiographic  interpreta- 
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tions  are  brought  into  consideration.  Were  his  book  translated  and 
put  into  the  hands  of  American  students  it  would  certainly  lead  to  a 
profound  stimulation  in  physiographic  field  work.  Such  stimulation 
is  needed,  for  the  detailed  field  studies  now  being  made  in  the  United 
States  have  reached  the  point  where  challenging  questions  are  thrown 
out  in  ever  increasing  number. 

Front-Range  Physiography  a  Specialized  Chapter 

Having  said  this  much,  one  may  now  return  to  the  first  of  the  four 
main  criticisms  of  Penck’s  work  as  noted  above.  P’ront-range  physi¬ 
ography  is  certainly  a  highly  specialized  chapter.  It  is  unsafe  to  argue 
a  revision  of  the  whole  science  on  the  basis  of  the  specialized  phenomena 
there  displayed.  In  this  narrow  l)elt  are  concentrated  effects  of 
change  of  lev'el  and  of  changes  of  climate  whether  these  take  place 
upon  the  plain  or  valley  crustal  block  on  the  one  side  or  the  mountain 
hl(Kk  on  the  other.  Moreover,  there  is  here  an  overemphasis  of 
the  purely  lateral  attack  of  the  streams.  From  the  examples  which 
he  has  studied  in  detail  Penck  concludes  that  a  youthful  stage  of 
erosion  may  be  initiated  by  uplift  while  the  inner  or  more  distant 
part  of  the  mountain  may  continue  to  progress  from  an  old  stage  to  a 
still  older  stage.  This  is  eminently  possible  if  the  inner  part  is  up¬ 
lifted  without  tilting,  but  it  is  startling  to  have  such  a  statement 
put  forward  as  a  new  discov'ery! 

There  is  insufficient  analvsis  of  the  fact  that  in  the  uplift  of  a 
broad  cordillera  or  of  a  broad  plateau  there  is  never  equality  of  up¬ 
lift  from  district  to  district  in  a  great  region  but  a  most  involved 
and  complicated  result  such  as  is  shown  in  the  Central  Andes  and  in 
the  Sierra  Nevada.  P'aults  and  warps  throw  the  older  surface  into 
new  attitudes,  and,  however  impressive  the  concentrated  erosion  of 
the  main  mountain  borders  may  appear  to  be,  no  less  impressive  is 
the  deep  dissection  of  streams  clear  to  their  headwaters  within  the 
region,  thus  leaving  undisturbed  broad  surfaces  of  erosion  of  earlier 
origin. 

Basal  sapping  at  the  border,  upon  which  Penck  places  such  strong 
emphasis,  has  a  special  geographical  position;  it  has  no  relation  to 
that  vastly  larger  number  of  cases  where  streams  are  invigorated 
throughout  their  entire  length  by  a  pronounced  change  in  gradient 
as  in  the  drainage  systems  of  southern  New’  England.  A  restoration 
of  the  older  surface  here  shows  a  greater  uplift  in  the  more  northerly 
sections,  as,  for  instance,  in  northern  Connecticut  and  more  particu¬ 
larly  in  western  Massachusetts.  Basal  sapping  is  a  minor  and  almost 
negligible  feature  in  the  coastal  belt.  The  successive  profiles  which 
Penck  presents  as  the  normal  condition  of  changing  stream  profiles 
are  inapplicable  here.  It  is  not  near  the  southern  border  but  in  the 
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northern  sections  of  the  peneplain  of  southern  New  England  that  ero¬ 
sion  has  been  most  vigorous.  The  Deerfield  gorge  and  related  features 
are  of  a  much  higher  order  of  importance  than  basal  sapping  on  the 
margins  of  the  peneplain.  However  complicated  the  physiography  of 
southern  New  England  may  prove  to  be  upon  further  analysis,  and 
certainly  it  is  much  more  complicated  than  the  earlier  and  simpler 
statements  would  lead  one  to  suppose,  it  is  still  true  that  the  main 
episodes  in  that  history  are  not  difficult  to  understand,  lengthy  as  the 
detailed  explanations  may  be.  In  his  attempt  to  harmonize  the 
topographic  cycle  of  mountain  areas  such  as  the  Sierra  de  Fiambala 
and  the  corresponding  cycle  of  sedimentation  in  the  adjacent  basin 
floor,  Penck  has  found  a  key  not  to  systematic  physiography  as  a  whole 
but  to  that  special  chapter  of  it  which  might  be  called  front-range 
physiography. 

It  is  significant  that  there  is  no  reference  in  Penck’s  bibliography 
to  two  pa|)ers  by  Louderback  and  Emmons.*  Louderback  has  shown, 
by  a  most  detailed  study  of  the  Humboldt  Range  in  western  Nevada, 
that  the  present  mountain  ranges  and  broad  intermontane  basins  were 
protluced  by  the  differential  movement  of  large  crust  blocks  which 
rose  or  sank  as  units  though  not  as  absolutely  rigid  masses,  since 
there  are  evidences  of  internal  deformations  of  both  faulting  and 
warping  on  a  moderate  scale.  Now  it  appears  that,  preceding  the 
period  of  faulting  and  warping,  there  were  great  explosive  eruptions 
from  a  number  of  volcanic  centers  and  rhyolite  outpourings  covered 
large  tracts  of  land.  These  lava  beds  followed  the  slopes  of  their  time 
which  were  developed  upon  a  complicated  structure  of  anticlines  and 
synclines  formed  in  an  early  period  of  mountain  making.  The  low 
relief  which  the  region  had  in  the  period  immediately  preceding  the 
period  of  faulting  is  not  a  matter  of  inference,  of  theory,  or  of  guess¬ 
work.  There  the  surface  stands  under  the  lava  beds,  preserved  as 
it  was  when  sealed  up  by  the  lava.  Its  low  relief  is  no  less  in  doubt 
than  the  low  relief  of  the  land  surfaces  exposed  in  the  fifteen-mile 
section  both  at  the  top  and  the  bottom  of  the  Algonquin  wedge  in  the 
Grand  Canyon  section.^ 

The  next  step  in  the  argument  may  be  briefly  summarized.  The 
lava  beds  are  in  many  instances  but  little  dissected,  showing  that  up¬ 
lift  was  sufficiently  rapid  to  put  them  in  their  new  position  before 
significant  erosion  could  take  place.  The  resistant  lava  has  limited 

*G.  D.  Louderback:  Basin  Range  Structure  of  the  Humboldt  Region,  Bull.  Gtol.  Soc.  of  America. 
Vol.  IS.  1904.  pp.  289-346;  reference  on  p.  336. 

W.  H.  Emmons:  A  Reconnaissance  of  Some  Mining  Camps  in  Elko,  Lander,  and  Eureka  Counties, 
Nevada.  U.  S.  Geoi.  Survey  Bull.  \o.  40S,  1910,  pp.  76-81  el  al. 

*  Powell  in  the  first  instance  described  and  explained  the  section,  and  Dutton  elaborated  the 
explanation.  For  a  more  analytical  confirmation  see  W.  M.  Davis:  An  Excursion  to  the  Grand  Canyon 
of  the  Colorado,  Bull.  Museum  of  Comp.  ZoU.  at  Harvard  College,  Vol.  38  (Geol.  Ser.,  Vol.  S),  i99i.  PP- 
108-301.  For  a  detailed  study  of  later  date  see:  L.  F.  Noble:  Contributions  to  the  Geology  of  the 
Grand  Canyon,  Arizona:  The  Geology  of  the  Shinumo  Area.  Amer.  Journ.  of  Set.,  Vol.  29.  1910,  PP- 
374-380. 
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erosion  pretty  much  to  the  border  of  the  range.  From  a  study  of  the 
cliffed  spurs  that  terminate  on  the  straight  line  of  the  bounding  fault 
one  can  even  make  out  successiv^e  steps  in  the  uplift  of  the  tilted  block.® 
When  one  passes  to  other  fault-block  ranges  near  by  and  discovers 
the  same  old  topography  not  preserved  by  a  lava  cover  yet  readily 
identifiable  though  now  deeply  dissected,  one  is  led  to  conclude  that 
there  is  ample  justification  for  treating  the  mountain  range  in  just 
the  simple  manner  that  Penck  supposes  Davis  uses  on  all  occasions, 
that  is,  rapid  uplift  into  its  present  position  is  a  thing  of  greater  im¬ 
portance  than  the  amount  of  erosion  that  has  occurred  during  uplift. 
In  addition,  there  is  here  no  question  of  warping  because  the  topo¬ 
graphic  features  have  a  demonstrated  relation  to  faulting.  While 
the  argument  at  first  depended  upon  a  purely  physiographic  analysis 
of  the  blunt  spur  ends  intermittently  renewed,  the  broken  alluvial 
fans  across  the  valley  mouths  where  they  were  crossed  by  the  fault, 
and  the  slicken-sided  rock  surfaces  on  the  edge  of  the  upthrown  block, 
we  have  long  ago  passed  the  point  of  inference  and  reached  the  stage 
of  direct  observation.  This  is  the  point  in  Emmons’  paper,  as  will  be 
seen  by  reference  to  his  cross  sections  as  actually  observed  in  mines 
in  the  Bullfrog  district,  Nevada.  It  is  a  point  made  with  equal  force 
by  Knopf  in  his  studies  of  Inyo  Range  and  the  bordering  Sierra 
Nevada.® 

It  seems  impossible  to  escape  the  conclusion  that  Penck  has  over¬ 
looked  the  recognition  of  varying  rates  of  uplift  in  the  scheme  of  the 
cycle  and  has  emphasized  precisely  the  wrong  things  in  his  exposition. 
To  take  the  case  of  the  German  Mittelgebirge  again.  He  sees  upon 
the  rounded  slopes  and  smoother  surfaces  of  that  region  a  progress 
toward  a  still  more  advanced  stage  of  topographic  development  in 
which  forms  become  gentler  and  flatter.  But  he  sees  at  the  same  time 
the  continued  growth  of  youthful  forms  on  the  border  of  the  area. 
Finally,  he  sees  these  youthful  forms  gradually  replace  the  older  forms 
of  the  interior.  Thus  he  believes  he  has  found  a  reversal  of  the  normal 
sequence  of  erosion  that  takes  place  under  conditions  of  uninterrupted 
activity.  I  cannot  see  why  he  considers  this  to  be  a  discovery  that 
requires  the  revision  of  physiographic  science.  Penck  would  have  it 
that  the  Mittelgebirge  are  advancing  to  old  age  and  then  to  youth,  and 
Davis  would  merely  put  it  that  (having  been  in  a  stage  of  old  age  the 
surface  is  becoming  older,  to  be  sure,  here  and  there)  the  significant 
thing  is  that  the  present  elevation  of  the  Mittelgebirge  above  sea  level 
and  its  present  relation  to  the  bordering  drainage  lines  will  surely 
impxjse  upon  it  in  time  a  youthful  condition  such  as  Penck  recognizes 
on  the  border  and  which  he  admits  will  extend  its  characteristics  into 

*  W.  M.  Davis:  The  Basin  Range  Problem,  Proc.  Natl.  Acad,  of  Set.,  Washington,  D.  C.^  Vol. 
II,  igas.  PP.  387-392. 

*  Alfred  Knopf :  A  Geologic  Reconnaissance  of  the  Inyo  Range  and  the  Eastern  Slope  of  the  South¬ 
ern  Sierra  Nevada,  California,  U.  S.  Geol.  Surrey  Professional  Paper  no,  1918. 
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the  whole  mass  until  finally  the  entire  surface  has  again  become 
youthful. 

In  such  renewed  dissection  in  headwater  streams  "youth”  doe> 
not  necessarily  mean  sharp  ravines,  since  they  deejien  slowly  and 
the  valleys  widen  as  they  deepen.  The  result  is  to  elide  youth,  as 
Davis  has  shown  in  his  “Erklarende  Beschreibung  der  Landformen." 
Typical  young  valleys,  gorgelike,  are  characteristic  of  middle-course- 
streams,  where  they  have  good  height  to  cut  down  and  good  volume 
to  cut  down  with. 

If  we  take  the  case  of  the  border  ranges  at  the  southern  end  of  the 
Puna  de  Atacama  as  Penck  has  described  them  (pp.  212  to  216)  one 
finds  the  significant  statement  on  page  216  that  the  upper  slopes  are 
not  fragments  of  a  now’  all-but-dissected  earlier  relief  nor  that  they 
have  been  elevated  to  their  present  position  by  some  extraordinary 
uplift,  but  that  their  position  depends  upon  the  depth  of  dissection 
of  the  neighboring  valleys  and  the  resistance  of  the  rock.  But  such 
an  argument  is  altogether  inadequate  when  applied  to  other  regions 
even  if  we  grant  full  competence  to  it  in  the  front  ranges  of  the  southern 
border  of  the  Puna  de  Atacama. 

The  next  great  steps  in  physiography  may  well  l)e  the  application 
of  Penck’s  argument  to  landscapes  in  critical  or  classical  topographic 
regions  and  its  use  in  the  fuller  discussion  of  cases  of  variable  rates 
of  upheaval  which  have  been  only  briefly  treated  in  earlier  studies. 
When  this  is  done  it  seems  fairly  clear  that  the  idea  of  the  topographic 
cycle  as  developed  by  Davis  will  still  be  the  most  important  part  of 
interpretative  generalization.  Combined  with  these  in  the  ultimate 
analysis  of  the  physiography  will  be  the  fundamentals  of  isostasy 
now  just  yielding  to  scientific  treatment.  Even  then  it  will  no  doubt 
l)e  found  that  topographic  relations  exist  for  which  no  satisfactory 
explanation  may  l)e  found  because  they  require  tcx)  fine  an  edge  of 
correlation.  When  that  time  comes  it  will  l)e  even  clearer  than  now 
that  a  really  scientific  study  of  physiography  is  as  much  geological 
as  it  is  geographical:  as  in  Penck’s  subtitle,  "a  chapter  in  physical 
geology.”  It  is  not,  however,  a  field  that  the  geographer  can  neglect: 
for  he  must  handle  its  elements  with  facility  and  real  understanding 
if  the  feet  of  his  "humans”  are  to  remain  on  the  earth. 
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Meetings  of  November  and  December.  The  first  regular  meeting  of  the  American 
('icographical  Society  for  the  season  1923-1926  was  held  on  November  24,  1925,  at 
the  Engineering  Societies  Building,  29  West  39th  Street,  President  John  H.  Finley 
presiding.  The  Society  was  addressed  by  Dr.  Alexander  Hamilton  Rice  on  the 
subject  of  his  latest  expedition  to  -Amazonas  and  his  surveys  on  the  River  Branco 
including  its  principal  tributary  the  Uraricuera-Parima.  By  means  of  still  and 
moving  pictures  and  aerial  photographs  there  were  presented  successive  phases  of 
the  expedition  in  its  ascent  of  the  Branco  and  the  headwater  conditions  in  the  foot¬ 
hills  and  toward  the  crest  of  the  Sierra  Parima.  It  is  proposed  to  publish  the  first 
report  of  the  expedition,  the  seventh  by  Dr.  Rice  to  northwestern  Amazonas,  in 
the  Geographical  Review;  and  the  maps  will  be  reduced  for  incorporation  in  the  sheets 
of  the  Millionth  Map  of  Hispanic  .America  now  in  preparation  by  the  Society. 

On  December  22,  Dr.  C.  U.  Clark  addressed  the  Society  on  Spain  and  Spanish 
Morocco,  giving  an  illustrated  account  of  the  scenic  and  cultural  features  in  the 
chief  regions  of  Spain  and  the  geographical  setting  of  the  problem  of  the  Rif. 

Elections  to  Fellowship.  At  the  November  meeting  of  the  Society,  President 
Finley  presiding,  there  were  presented  with  the  approval  of  the  Council  the  names 
of  551  candidates,  who  were  duly  elected  as  Fellows  of  the  Society. 

Revision  of  the  By-Laws.  During  the  business  meeting  that  preceded  the  lecture 
of  November  24,  notice  was  given  of  a  proposal  in  writing  that  a  general  revision  of 
the  By-Laws  be  made;  and  it  was  announced  that  the  revised  text  would  be  sub¬ 
mitted  in  due  form  at  a  later  meeting  for  consideration  by  the  F'ellows  of  the  Society. 

Distribution  of  Title  Page,  Contents,  and  Index  of  Vol.  15  of  the  Geographical 
Review.  The  title  page,  tabic  of  contents,  and  index  for  Volume  15  of  the  Geograph¬ 
ical  Review  (1925),  which  is  issued  separately,  is  ready  for  distribution.  Copies 
are  sent  to  all  institutions  exchanging  publications  with  the  Society  and  to  individuals 
who  request  that  their  names  be  put  on  a  list  for  this  purpose. 

Announcement  of  the  Society’s  (ioLO  Medal  Awards 

The  David  Livingstone  Centenary  Medal  to  Luis  Riso  Patron.  .Award  of  the 
David  Livingstone  Centenary  Medal  for  1925  for  “scientific  achievement  in  the 
field  of  geography  of  the  southern  hemisphere”  is  made  to  Luis  Riso  Patr6n,  Director 
of  the  Oficina  de  Lfmites  of  Chile  in  recognition  of  his  contributions  to  Chilean  car¬ 
tography.  Senor  Patr6n  headed  the  first  Chilean  Commission  to  make  a  precise 
survey  of  the  Cordillera  of  the  Andes.  He  represented  Chile  in  the  .Argentine-Chil- 
can  boundary  arbitration  (1902)  and  edited  the  maps  of  the  Chilean  boundary  sur¬ 
veys.  As  director  of  the  Oficina  de  Mensura  de  Tierras  he  was  responsible  for  the 
great  map  of  Chile  on  a  scale  of  i :  500,000.  His  intimate  knowledge  of  the  geography 
of  his  country  is  revealed  in  the  recently  published  "Diccionario  Jeografico  de 
Chile”  (1924). 

The  David  Livingstone  Centenary  Medal  to  Erich  von  Drygalski.  Award  of  the 
David  Livingstone  Centenary  Medal  for  1926  is  made  to  Erich  von  Dry’galskiof  the 
I  niversity  of  Munich  for  his  work  in  the  South  Polar  regions.  Dr.  von  Drygalski 
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hatl  already  rarrieil  out  notable  glaciological  investigations  in  the  Arctic  as  leader  of 
the  Greenland  Ex|)edition  of  the  Berlin  Geographical  Society  (1891-1893)  when  he 
undertook  the  German  Antarctic  Expedition  of  1900-1903.  The  latter  expedition, 
which  discovered  a  part  of  the  Antarctic  continent  about  the  90th  meridian  east,  was 
characterized  by  an  intensive  study  of  all  branches  of  natural  science  in  the  field  of 
exploration.  The  important  scientific  results  in  18  folio  volumes  appeared  between 
1905  and  1921. 

The  Charles  P.  Daly  Medal  to  Brigadier  General  David  L.  Brainard.  The  Charles 
P.  Daly  Medal  for  1925  is  awarded  to  Brigadier  (ieneral  David  L.  Brainard  in  recog¬ 
nition  of  his  notable  achievements  on  the  Lady  Franklin  Bay  Expedition  under 
Greely  in  1881-1884  (ieneral  (then  Sergeant)  Brainard  took  a  leading  part  in  the 
exploratory  work  of  the  expedition.  In  particular  his  name  is  associated  with  Lieu¬ 
tenant  Lockwood's  in  the  discoveries  along  the  north  coast  of  Greenland  when  the 
farthest  north  of  the  time,  83®  24',  was  reached,  a  position  only  a  few  minutes  of 
latitude  from  the  northernmost  point  of  Greenland. 

The  Charles  P.  Daly  Medal  to  Captain  Robert  A.  Bartlett.  The  Charles  P.  Daly 
Medal  for  1925  is  awarded  to  Captain  Robert  A.  Bartlett  for  his  services  to  Arctic 
exploration.  As  commander  of  the  Roosevelt  (1905-1909)  he  took  a  leading  j)art 
in  Pe;iry’s  ex|)edition  to  the  Pole.  With  a  sledge  party  he  himself  reached  a  latitude 
of  87°  47'  N. — the  highest  latitude  attained  in  the  Arctic  next  to  that  of  Peary 
himself.  On  the  Canadian  Arctic  Expedition  of  1913-1918  he  commanded  the  Kar- 
luk  and  in  the  face  of  grave  difficulties  accomplished  the  rescue  of  the  survivors 
from  Wrangel  Island,  whither  they  had  proceeded  after  the  Karluk  was  crushed  by 
ice.  In  1917  under  his  able  seamanship  the  Third  Crocker  Land  Relief  Expedition 
achieved  success  in  the  face  of  serious  and  exceptional  ice  conditions. 

The  Cullum  Geographical  Medal  to  Pedro  C.  Sanchez.  The  Cullum  Geographical 
Metlal  for  1925  is  awarded  to  Pedro  C.  Sanchez,  Director  of  the  Central  Mexican 
Bureau  of  Geography  and  Climatology  in  recognition  of  his  contributions  to  Mexican 
cartography.  Senor  Sanchez  has  been  in  charge  of  the  geodetic  service  of  Mexico 
since  1912.  He  is  res[)onsible  for  the  topographic  survey  of  the  Federal  District  on 
the  scale  of  1:100,000;  the  map  of  the  state  of  V'era  Cruz,  1:400,000  (1918);  and 
the  Atlas  Geografico  de  la  Repiiblica  de  Mexico  (1920).  He  has  also  conducted  ex¬ 
plorations  in  little-known  parts  of  his  country. 

The  Cullum  Geographical  Medal  to  Harvey  C.  Hayes.  The  Cullum  Geographical 
Medal  for  1925  is  awarded  to  Harvey  C.  Hayes,  research  physicist  of  the  United 
States  Navy  for  his  invention  of  the  Sonic  Depth  Finder.  This  instrument  designed 
in  the  interests  of  navigation  has  put  into  the  hands  of  science  a  practical  means  of 
mapping  the  ocean  floor  in  detail  and  of  furnishing  data  for  more  effective  study  of 
continent  building  and  of  the  general  problem  of  isostasy. 

The  Cullum  Geographical  Medal  to  Lucien  Gallois.  The  Cullum  Geographical 
Medal  for  1925  is  awarded  to  Lucien  Gallois  of  the  University  of  Paris  for  his  work 
in  the  advancement  of  geography.  His  earlier  studies  established  his  reputation 
in  the  field  of  historical  geography.  His  later  work,  embracing  both  physical  and 
human  aspects  and  finding  expression  in  regional  studies,  furnishes  an  admirable  ex¬ 
position  of  the  broad  modern  concept  of  geography.  By  his  efforts  as  teacher,  as 
collaborator  and  editor  of  the  Annales  de  Gfographie,  and  as  president  of  the 
Association  de  Geographes  Frangais,  and  especially  by  the  spirit  and  method  of  his 
writings,  his  influence  has  carried  far  afield. 
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Rainfall  and  Populism  in  Kansas,  Nebraska,  and  Dakota.  Since  the  eighteen- 
eighties  Kansas,  Nebraska,  and  the  Dakotas  have  been  the  home  of  radical  economic 
and  political  movements.  In  this  belt,  Professor  O.  E.  Baker  writes,  "settlement  is 
still  in  progress,  and  systems  of  farming  adapted  to  the  varying  geographic  con¬ 
ditions  are  not  yet  fully  established"  (The  Agriculture  of  the  Great  Plains  Region, 
Annals  Assoc,  of  Amer.  Geogrs.,  V'ol.  13,  1923,  pp.  109-167,  reference  on  p.  no). 
Discouragement,  failure,  social  and  political  discontent  are  logical  results  of  the 
unstable  adjustment  thus  suggested. 

Thfe  [xipulist  movement  of  the  late  eighties  and  nineties  had  its  roots  partly  in  cir¬ 
cumstances  of  national  significance,  but  also  in  local  economic  and  geographical  condi¬ 
tions.  The  latter  are  discussed  by  Hallie  Farmer  in  a  recent  study  entitled  "The  Eco¬ 
nomic  Background  of  Frontier  Populism  ”  {Mississippi  Valley  Hist.  Rev.,  Vol.  10, 1924, 
pp.  406-427).  Among  them  rainfall  was  of  fundamental  importance.  Miss  Farmer 
asserts  that  the  immediate  cause  of  the  collapse  of  the  boom  of  1880-1887  was  the 
drought  of  1887.  Raymond  C.  Miller,  on  the  other  hand,  writing  on  populism  in 
Kansas,  lays  more  emphasis  on  other  economic  factors,  asserting  that  "climatic 
conditions  .  .  .  acted  as  the  determining  element  only  in  the  extreme  western 

part  of  the  state”  (The  Background  of  Populism  in  Kansas,  ibid.,  Vol.  ii,  1925, 
pp.  469-489.) 

Kansas,  Nebraska,  and  the  Dakotas  lie  astride  the  great  climatic  frontier  between 
the  arid  west  and  humid  east  of  the  United  States.  Thus  the  eastern  edge  of  Nebraska 
receives  a  mean  annual  rainfall  of  twenty-eight  to  thirty-two  inches,  whereas  the 
western  edge  receives  only  sixteen  inches.  Like  all  climatic  frontiers,  this  one  moves 
back  and  forth,  so  that  at  any  Exed  point  in  its  vicinity  periods  of  drought  follow 
I)eriods  of  relatively  plentiful  rain.  The  early  eighties  were  a  moist  period.  Enticed 
by  a  vigorous  campaign  of  advertising  conducted  by  the  railroads,  real  estate  inter¬ 
ests,  and  civic  bodies  settlers  swarmed  in.  "The  Kansas  legislature  provided  for 
the  organL^tion  of  four  counties  in  1885,  eleven  in  1886,  five  in  1887,  and  three  in 
1888.  Nebraska  organized  twenty-two  counties  between  1881  and  1888  and  the 
legislature  of  Dakota  territory  created  twenty-five  new  counties  in  the  year  1883.” 
.Accompanying  the  increase  in  population  was  an  enormous  investment  of  eastern 
capital  in  mortgages,  and  also  vast  land  speculation  and  no  little  fraud. 

Then  came  the  drought  of  1887,  followed  by  a  decade  during  which  there  were  only 
two  years  of  normal  rainfall.  Crops  were  burned  up  by  the  hot  winds,  farmers  went 
bankrupt,  mortgages  were  foreclosed,  many  persons  left  their  homes  and  move<l  away 
altogether,  and  the  almost  universal  discontent  among  the  farmers  who  clung  to 
their  farms  or  were  bound  to  them  by  debt  manifested  itself  politically  in  the  People’s 
Independent  (or  Populist)  Party.  Feeling  ran  high  against  the  eastern  capitalists, 
the  railroads,  and  the  middlemen,  upon  whom  the  blame  for  the  hard  times  was 
placed. 

.A  more  detailed  examination  of  the  relation  of  rainfall  to  the  populist  movement 
in  Nebraska  alone  is  given  by  John  D.  Barnhart  (Rainfall  and  the  Populist  Party 
in  Nebraska,  Amer.  Polit.  Sci.  Rev.,  Vol.  19,  1925,  pp.  526-540).  He  studies  the 
vote  in  the  gubernatorial  election  of  1890  as  regards  the  two  main  districts  into  which 
the  state  may  be  divided:  the  western,  in  which  grazing  on  the  whole  is  more  suc¬ 
cessful  than  farming,  and  the  eastern  where  farming  is  the  more  important.  The 
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line  dividing  these  districts  corres|K>nds  roughly  to  the  twenty-inch  isohyet,  although 
the  sand-hill  region  carries  it  well  to  the  east  of  the  latter  in  the  north-central  part 
of  the  state.  During  the  eighties  the  im()ression  gaineil  ground  and  was  even  ex- 
presse<l  in  oflicial  documents  that  the  rainfall  was  not  only  adequate  for  farming 
but  was  increasing  throughout  the  state.  Settlers  advanced  beyond  the  critical 
agricultural  and  climatic  frontier.  Then  in  1887  began  the  decade  of  drought  and 
hard  times  The  election  returns  of  1890  show  the  highest  percentages  of  Inde- 
jiendent  votes  in  a  strip  of  counties  lying  along  the  agricultural  frontier — that  is 
in  the  recently  settltnl  farming  region  which  had  been  hit  hardest  by  the  drought 
The  more  rainy  and  prosjxjrous  east  and  the  (tastoral  west  show  relative  low  |H‘r- 
centages  of  lndeiK*ndent  votes.  “The  lack  of  rainfall  was  not  as  serious  in  its  effects 
u|K)n  the  wild  grasses  of  the  range  country  as  u|x>n  the  crops  of  the  cultivatetl  region  " 

C  onsidering  the  data  as  a  whole,  Barnhart  concludes  cautiously  that  “the  drouth 
was  one  of  the  significant  local  causes  affecting  the  Indejiendent  movement." 

There  is  another  tyi)e  of  economic  and  climatic  frontier,  separating  grazing  coun¬ 
try  from  true  desert.  This  often  corresfxjnds  approximately  to  the  ten-inch  isohyet. 
Premature  attempts  to  carry  settlement  beyontl  it  may  be  as  diivistrous  as  the  pre¬ 
mature  a<lvance  of  farmers  beyond  the  drought  limits  of  unirrigated  agriculture 
(for  an  Australian  example,  see  the  present  number  of  the  Review,  p.  165). 

Altitude  and  Settlement  in  North  America.  To  what  extent  are  the  settled  parts 
of  North  .America  separated  by  uninhabited  tracts,  an<l  to  what  extent  do  these 
tracts  foster  sectionalism  and  constitute  a  menace  to  national  solidarity? 

With  a  view  to  answering  the  first  of  these  (piestions  and  to  providing  a  clue 
toward  the  solution  of  the  second,  .Alfred  Weihl  sets  forth  some  observations  in  a 
recent  article  (Die  Hdhengrenzen  der  Besiedlung  und  der  Lamlnahme  in  Nordamerika, 
Geopolitik,  \’ol.  2,  1925,  pp.  560-575).  He  studies  particularly  the  upj>er  limits  of 
settlement  and  of  the  occupation  of  land.  Tables  and  maps  illustrate  the  maxi¬ 
mum  altitudes  of  agricultural,  pastoral,  and  mining  settlements  in  the  different 
mountain  ranges  of  the  continent. 

As  a  general  rule,  the  upper  limit  of  settlement  rises  as  you  go  from  north  to  south. 
There  are,  however,  many  local  variations  due  to  differences  in  ixjsition,  to(x>graphy, 
climate,  and  vegetation.  For  e.xample,  in  the  Great  Basin  the  extreme  dryness  of 
the  mountain  tops  fixes  the  limit  of  agricultural  settlement  at  a  considerably  lower 
elevation  than  in  the  Rockies.  Settlements  tend  to  cluster  where  valleys  ojien  out 
on  alluvial  fans  fringing  the  intermont  basins.  In  the  valleys  of  the  Olympic  Penin¬ 
sula,  rough  topography  and  thick  forests,  due  to  an  excessively  heavy  rainfall,  keep 
the  limit  down  to  kxk)  feet.  In  some  ranges  there  is  asymmetry  between  the  maxi¬ 
mum  altitudes  of  settlement  on  opposite  sides.  On  the  eastern  slofies  of  the  northern 
Sierras  (pasture  lands  run  to  a  height  of  6450  feet,  whereas  on  the  western  side  they 
reach  merely  to  6050  feet.  The  highest  agricultural  settlements  in  the  United  States 
are  in  central  Colorado,  near  Leadville,  at  elevations  of  10,000  feet.  (Dr.  O.  E.  Baker 
mentions  crop  growing,  |X)tatoes  and  barley,  at  10,000  feet  about  Snowflake,  .Ariz.). 

In  conclusion,  Weihl  shows  that  if  we  regard  the  western  part  of  the  continent  as 
a  whole,  the  unsettled  areas  form  isolated  patches.  The  most  extensive  of  these  lie, 
of  course,  in  Alaska  and  Canada,  though  there  are  also  large  tracts  in  Mexico.  In 
the  United  States,  only  high  mountain  masses  are  still  wholly  unoccupied.  “Settle¬ 
ment  in  the  arid  basins  and  plateaus  has  already  been  carried  far  enough  to  bind  the 
east  firmly  to  the  Pacific  coast.” 

The  Revolution  in  Transportation.  The  invention  of  the  gasoline  motor  is  pro¬ 
ducing  throughout  the  civilized  world — and  particularly  in  the  United  States — a 
series  of  changes,  economic  and  geographical,  comparable  to  the  changes  wrought 
nearly  a  century’  ago  by  the  railroad.  Toward  meeting  some  of  the  crucial  problem' 
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to  which  this  pacific  revolution  is  giving  rise  in  New  Knglan<l,  a  conference  was  held 
in  Boston,  Deceml)er  8  and  g,  1924,  at  which  the  creation  of  a  permanent  New  Eng¬ 
land  Transportation  Council  was  authorized.  The  addresses  delivered  l)efore  the 
conference  have  been  published  in  a  brief  but  suggestive  pamphlet  (Place  of  Train, 
Trolley,  Truck  and  Bus  in  New’  England,  Natl.  Automobile  Chamber  of  Commerce 
(PmW.)  No.  205,  New  York,  (1925?)). 

The  Boston  &  Maine  R.  R.  is  “giving  serious  consideration  to  what  can  be  done 
in  the  way  of  working  out  the  transfer  of  unprofitable  short  haul  traffic  to  the  truck 
lines."  The  New  York  Central  R.  R.  is  using  trucks  of  its  ow’n  for  certain  special 
tyiK’s  of  haul.  In  the  jiassenger  field,  railway  men  recognize  that  while  the  street 
railway  is  more  economical  for  mass  transjwrtation,  the  bus,  with  its  flexibility, 
"brings  life  to  undevelojied  yet  accessible  territory  and  tends  to  enlarge  and  accen¬ 
tuate  the  entire  transjwrtation  activity  in  a  given  area.”  The  further  problem  as 
to  who  shall  be  granted  franchises  for  the  operation  of  bus  lines,  free  lance  companies 
or  the  railroads,  is  a  burning  |X)litical  issue  in  many  American  communities. 

The  effects  of  the  revolution  in  transjx)rtation  in  the  cities  is  particularly  interest¬ 
ing  to  the  student  of  urban  geography.  So  much  of  the  freight  and  passenger  traffic 
that  the  railroads  used  to  handle  has  now  been  diverted  to  the  city  streets,  that 
one  authority  says:  “our  cities  are  merely  terminals  of  our  highways  and  are  subject 
to  the  same  troubles  that  beset  a  railroad  terminal.”  The  regulation  of  the  immense 
and  rapidly  increasing  automobile  traffic  can  be  met  partially  by  police  measures. 
For  example:  “when  intown  traffic  is  heav'y,  in  the  morning,  [it  would  be  possible 
to  establish)  one  outbound  line  and  as  many  inbound  lines  as  there  is  room  for.  This 
can  be  reversed  for  the  homeward-bound  rush.”  But  the  final  solution  will  prob¬ 
ably  be  found  only  in  the  realm  of  city  planning:  in  decentralization,  involving 
"the  driving  of  business  from  our  city  centers.” 

Chicago  Highways,  New  and  Old.  The  use  of  the  motor  truck  on  the  highways  of 
a  region  as  well  served  by  railroads  as  that  of  Chicago  is  a  striking  development  of 
the  last  ten  years.  The  number  of  paved  roads  and  the  congestion  of  the  railroads 
have  brought  the  truck  into  prominence  and,  with  it,  an  increasing  commercial  use 
of  the  highways.  In  the  Chicago  region,  this  develojjment  is  particularly  true  with 
reference  to  dairy  products.  Thirty-two  per  cent  of  the  Chicago  daily  milk  supply, 
prcHluced  in  northeastern  Illinois,  southern  Wisconsin  and  northwestern  Indiana,  is 
brought  to  the  city  by  truck.  The  growth  of  Chicago  and  its  suburbs  has  crowtled  the 
dairy  farms  back  until  delivery  by  wagon  is  no  longer  possible.  Motor  trucks  have 
taken  the  place  of  wagons  and,  within  a  radius  of  fifty  miles,  have  to  a  large  extent 
suiHTseded  the  railroads.  Truck  service  has  the  advantage  of  passing  the  producer’s 
gate,  of  reducing  the  numl)er  of  handlings  often  from  a  half  dozen  to  two,  of  losing 
fewer  cans,  and  of  saving  about  five  cents  a  hundredweight  on  the  haul  from  the 
railroad  platform  to  the  city  milk  dealer.  Drawbacks  are  encountered  in  the  con¬ 
dition  of  the  roads  at  certain  times  of  the  year.  An  article  by  F’.  L.  Browne  entitled 
"Transportation  of  Milk  by  Motor  Truck  in  the  Chicago  Dairy  District”  {Public 
Roads,  July,  1925,  pp.  107-1 15),  goes  thoroughly  into  this  modern  use  of  the  Chicago 
highways  and  is  accompanied  by  informative  diagrammatic  maps. 

Many  of  the  present-day  truck  routes  follow  the  early  roiids  on  which  commerce 
moved  before  the  advent  of  the  railroads.  The  position  of  Chicago  at  the  junction 
between  water  travel  from  the  east  and  land  transportation  to  the  west  caused 
its  location  and  later  prosperity  to  be  linked  intimately  with  its  highways.  The 
roads,  or  “traces”  as  they  were  then  termed,  w’ere  popular  with  the  pioneer  in  the 
autumn  when  the  land  was  drier,  fords  less  deep,  and  food  comparatively  more 
plentiful.  The  Chicago  Road,  following  an  earlier  Indian  trail  from  Detroit,  and  the 
\  incennes  Trace,  linking  the  Wabash  River  with  Chicago,  were  two  important 
thoroughfares  from  the  east.  Of  those  leading  northward  and  westward,  the  Green 
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Bay  Road,  an  early  connection  between  military  posts;  the  roads  to  the  Galena 
lead  mines  in  northwestern  Illinois;  and  the  Ottawa  Road,  following  the  Desplaines 
River,  were  the  most  important.  Travel  was  exceedingly  difficult  as  there  was  no 
attempt  at  draining  or  surfacing  any  but  a  few  plank  roads.  The  story  of  these  early 
roads  and  of  the  joys  and  sorrows  of  travel  on  them  is  told  by  M.  M.  Quaife  in 
“Chicago’s  Highways,  Old  and  New"  (D.  F.  Keller  &  Co.,  Chicago,  1923),  a  book 
which  provides  an  enlivening  background  for  the  geographical  student  of  the  existing 
network  of  highways  in  and  about  Chicago. 

Highways  of  California.  Highways  are  of  prime  importance  to  a  state  which 
exploits  its  climatic  attractions  and  scenic  beauties  in  the  manner  of  California. 
This  is  shown  by  the  recent  "  Report  of  a  Study  of  the  State  Highway  System  of 
C'alifornia"  by  the  state  Highway  Advisory  Committee.  While  most  of  the  report 
is  devoted  to  the  usual  discussion  of  constructed  highways,  proposed  additions, 
maintenance,  and  hnancing,  a  series  of  accompanying  maps  presents  some  illuminat¬ 
ing  relationships  between  population  and  traffic  densities.  The  map  of  the  density 
of  traffic  on  the  state  highways  indicates  that  the  Pacific  Coast  Highway  and  the 
road  traversing  the  Sacramento  and  San  Joaquin  valleys  are  the  most  important. 
The  fart  that  the  traffic  is  principally  confined  to  these  two  routes  which  either  fail 
to  reach  the  northern  and  southern  boundaries  or  do  so  with  a  great  loss  of  traffic, 
strongly  emphasizes  the  isolation  of  California  as  far  as  automobiles  are  concerned. 
Intercity  traffic,  far  more  important  than  interstate,  is  yet  much  less  vital  than  the 
traffic  of  the  urban  centers  of  San  Francisco,  Sacramento,  and  Los  Angeles.  The 
correlation  of  this  map  with  that  of  population  density  is  striking.  The  latter  has 
been  drawn  with  the  township  as  the  areal  unit  and  consequently  gives  a  more  exact 
location  of  the  population  than  the  more  usual  county-unit  maps.  The  intensive 
concentration  of  population  about  San  Francisco  and  Los  Angeles,  as  well  as  a 
secondary  concentration  in  the  California  Valley,  is  clearly  shown. 


SOUTH  AMERICA 

Plans  to  Facilitate  Traffic  on  the  Magdalena  River.  The  government  of  Colombia 
is  making  serious  efforts  to  facilitate  transportation  between  Bogoti  and  the  out¬ 
side  world.  By  far  the  greater  part  of  merchandise  consigned  to  Bogot4  is  unloaded 
on  the  wharf  at  Puerto  Colombia,  carried  by  rail  to  Barranquilla,  and  there  loaded 
on  river  steamers  which  carry  it  up  the  lower  Magdalena  to  La  Dorada.  From  there 
it  is  carried  by  rail  around  the  rapids  of  the  middle  Magdalena  to  Beltrin  when  it  is 
again  loaded  into  steamers  which  carry  it  up  the  upper  Magdalena  to  Girardot. 

The  air  route  for  passengers  established  between  Barranquilla  and  Bogotii  has 
l>een  a  boon  to  business  men,  but  the  rates  put  this  means  of  travel  beyond  the  reach 
of  the  average  travelers,  many  of  whom  prefer  to  make  the  trip  by  mule  back  from 
Zarzal  or  Cartago  to  Ibague — an  arduous  but  much  shorter  trip  than  by  the  Mag¬ 
dalena  River  route. 

The  railway  aspects  of  the  problem  are  discussed  elsewhere  in  this  number  of  the 
Revino:  we  shall  here  refer  to  difficulties  connected  with  the  Magdalena  as  a  water¬ 
way.  During  the  dry  season  there  are  often  periods  of  from  six  weeks  to  two  months 
when  traffic  on  the  lower  Magdalena  is  practically  stopped  or  at  least  reduced  to 
a  matter  of  moving  from  sand  bar  to  sand  bar  as  the  level  of  the  river  is  raised  for  a 
short  period  by  a  rain  storm  in  the  upper  reaches  of  some  of  its  tributaries.  In  flood 
season  the  current  of  the  river  is  such  that  anywhere  from  three  to  five  weeks  may  be 
required  to  work  the  steamers  upstream  against  it.  Sediment  and  current  so  change 
the  course  of  the  navigable  channels  from  season  to  season  that  with  the  most  skill¬ 
ful  pilots  and  even  in  times  of  high  water  there  are  frequent  delays  while  the  steamer 
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is  being  worked  off  the  bank.  The  great  quantities  of  vegetation  and  more  particu¬ 
larly  the  uprooted  trees  brought  down  into  the  main  stream  by  the  tributaries  are 
a  constant  menace  to  traffic.  All  during  the  high  water  period  the  passenger  on 
the  river  boats  of  the  lower  Magdalena  is  struck  by  the  continuous  wearing  away  of 
the  banks.  On  the  outside  of  the  meanders  of  the  rivers  there  is  a  constant  breaking 
away  of  great  masses  of  soil  and  vegetation  and  a  steady  toppling  of  forest  trees  over 
into  the  current.  (For  details  of  the  tributaries  of  the  middle  Magdalena,  see  Otto 
Stutzer:  Geographische  und  geologische  Beobachtungen  an  Fliissen  und  Bachen 
des  mittleren  Magdalenentales  in  Kolumbien,  Petermanns  Mitt.,  Vol.  71,  1925, 
pp.  63-67.)  When  the  banks  of  the  upper  and  middle  Magdalena  and  the  tributaries 
were  well  forested  the  run-off  was  so  checked  that  the  period  of  very’  low  water  was 
comparatively  short;  but  until  recently,  when  oil-burners  have  been  installed  on  the 
express  boats  on  the  lower  Magdalena,  wood  cut  from  the  forests  along  the  bank 
was  the  only  fuel  used,  as  it  still  is  in  the  upper  Magdalena  and  on  the  navigable 
tributaries.  Today,  except  along  the  lower  reaches  of  the  Magdalena  where  there 
has  been  but  little  cutting  because  of  the  swamps  and  the  poor  quality  of  the  trees 
for  fuel  purposes,  one  sees  great  areas  completely  deforested. 

A  German  firm  has  made  a  careful  survey  of  the  whole  river  from  Neiva  to  Bar- 
ranquilla  by  airplane  photography  and  triangulation  and  has  submitted  a  report  to 
the  government  on  the  canalization  of  the  rapids  of  the  middle  Magdalena  and  on 
the  canals,  dikes,  and  dams  needed  to  control  the  stream  and  keep  it  open  to  naviga¬ 
tion  at  all  seasons.  The  experts  employed  by  this  firm  made  an  exhaustive  study 
of  the  topography,  geology,  rainfall,  and  vegetation  of  the  region  immediately  border¬ 
ing  on  the  river;  of  the  depths,  currents,  and  volume  of  the  river  itself  at  different 
seasons;  and  of  the  volume  of  water  and  the  amount  of  sediment  brought  down  to 
the  main  stream  by  its  tributaries  at  different  seasons.  The  report  also  includes 
studies  of  the  volume  of  traffic  on  the  river  and  of  the  mineral  and  agricultural  re¬ 
sources  of  the  country  which  have  their  natural  outlet  by  way  of  the  Magdalena.  The 
government  plans  to  publish  the  greater  part  of  the  report.  It  will  form  a  notable 
contribution  to  the  knowledge  of  the  geography  of  the  region.  Proof  that  the  govern¬ 
ment  at  Bogot4  seriously  intends  eventually  to  carry  out  some  project  of  control 
of  the  river  is  seen  in  the  fact  that  a  contract  has  recently  been  made  with  an  Ameri¬ 
can  firm  for  the  development  of  the  port  of  Barranquilla  (Boca  de  Ceniza:  Mouth 
of  the  Magdalena  River,  Bull.  Pan  Amer.  Union,  Vol.  56,  1923,  pp.  331-343). 


.AFRICA 

The  Completion  of  the  Sennar  Dam.  In  July  last  the  great  barrage  at  Makwar, 
near  Sennar  on  the  Blue  Nile,  work  on  which  was  begun  in  1912  but  interrupted 
by  the  war,  was  opened  and  water  for  the  first  time  allowed  to  flow  into  the  new 
Gezira  irrigation  project  {African  World,  September  12,  1925,  p.  261;  Near  East  and 
India,  September  24,  1925,  p.  391).  These  events  marked  an  important  step  forward 
in  the  movement  now  in  progress  toward  the  promotion  of  cotton  cultivation  within 
the  British  Empire,  a  movement  in  response  to  rising  prices  due  to  the  ever  increasing 
consumption  of  American  cotton  by  the  American  textile  industry  (see  W.  H.  Him- 
bury;  India  and  the  Sudan  as  Sources  for  Increasing  our  Raw  Cotton  Supplies, 
British  Cotton  Growing  Assn.  [Publ.\  No.  81,  July,  1923:  General  Helo,  Le  coton  au 
Soudan  egyptien.  La  Geographic,  Vol.  40,  1923,  pp.  574-584). 

The  new  Sennar  dam  is  twenty  miles  long  and  creates  a  reservoir  with  a  holding 
capacity  approximately  equivalent  to  that  of  the  Ashokan  reservoir,  which  supplies 
New  York  City.  Of  a  total  of  300,000  acres  which  can  be  irrigated  from  this  source, 
about  80,000  acres  were  to  be  planted  in  cotton  in  1925,  this  area  to  be  increased  in 
1926  to  100,000  and  ultimately  to  150,000.  Objections  have  been  raised  by  Egypt  to 
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the  diversion  of  Nile  water  for  purposes  of  irrigation  in  the  Sudan.  The  matter  was 
under  investigation  in  1925  by  an  international  Nile  Irrigation  Commission,  the 
report  of  which  is  not  as  yet  available.  It  is  estimated,  however,  that  no  less  than 
3,000,000  acres  in  the  Gezira  (or  "island"  between  the  Blue  and  White  Niles)  are 
capable  of  successful  cultivation  under  irrigation.  (See  also  R.  VV.  Allen:  Irrigation 
in  the  Sudan,  Journ.  African  Soc.,  \’ol.  23,  1924,  pp.  257-264.) 

The  Decline  of  White  Population  in  the  South  African  Midlands.  “  If  the  White 
race  is  to  hold  its  own  in  South  .Africa  it  will  lx?  necessary'  to  secure  an  immense 
development  of  W  hite  civilization  during  the  next  fifty  years  or,  perhaps,  only  the 
next  twenty-five  years.”  Thus  the  report  on  the  last  (1921)  census  of  the  Union  of 
South  Africa.  The  retardation  of  rate  of  increase  for  the  Union  as  a  whole  during  the 
last  flecade  is  "too  significant  to  l)e  ignored.”  S[)erially  significant  is  the  decline  in 
the  midlands.  The  white  ixjpulation  of  the  vast  Karroo-Cai)e  Central  region  (see 
the  accompanying  map)  increased  only  .77  per  cent  l)etween  191 1  and  1921 ;  25  of  its 
38  districts  record  decrease  of  rural  |K)pulati«)n  from  over  8  to  over  28  per  cent.  It 
cannot  lx?  explained  entirely  by  fortuitous  hapix?nings  such  as  the  influenza  epidemic 
of  1918  or  by  the  northward  trend  of  |K)pulation.  It  has  lx?en  in  evidence  since  1891 
and  has  lx*en  steadily  spreading;  areas  in  the  south  and  west  Orange  Free  State  are 
affected  as  well  as  Cajx?  Province.  There  has  lieen  a  general  growth  of  town  popu¬ 
lation  at  the  expense  of  the  country  and  an  alarming  increase  in  the  numliers  of  the 
"|x>or  whites.”  In  the  affected  area,  primarily  a  region  of  small  stock  farming,  the 
numlx*r  of  stock  has  also  <lecreased  very  considerably.  That  this  indicates  an  actual 
decline  in  jiroductivity  of  the  land  was  demonstrated  by  the  Drought  Commission 
in  their  interim  report  (see  "The  Drought  Problem  of  Siouth  Africa,”  Geogr,  Rev., 
\’ol.  13,  1923,  p.  307).  The  final  report,  an  analysis  of  which  is  now  appearing  in  the 
Journal  of  the  Department  of  Agriculture  (Pretoria),  confirms  the  seriousness  of  the 
situation,  the  decline  in  stock-carrying  capacity  through  deterioration  of  the  vegetal 
cover  and  soil  erosion. 

Contrary  to  what  might  be  expected  the  semiarid  area  of  the  northwest  of  Cape 
Province  shows  increase  in  population.  Here  stock  are  limited  by  the  water  available 
rather  than  jjasture.  "  It  would  seem,  indeed,  that  by  providing  less  water  in  the 
North-West,  nature  has  preventer!  the  farmers  there  from  over-stocking  their  farms, 
and  so,  perhaps,  has  saved  them  from  themselves.”  Gain  in  the  northwest  has  been 
made  possible  by  railroad  extension  and  irrigation  development;  but  population 
here  is  still  scant,  about  one  person  to  two  square  miles. 

The  chief  gains  for  the  Union  have  been  made  in  the  industrial  areas  of  the  coast 
and  in  the  Transvaal.  In  the  latter  the  districts  comprising  the  Witwatersrami 
account  for  50  per  cent  of  the  increase  for  the  whole  province.  For  the  Union  as  a 
whole  the  proportion  of  urban  population  is  now  56  per  cent. 

Rainfall  of  Uganda  and  Kenya.  new  map  of  the  annual  rainfall  of  a  large  part 
of  east  central  Africa  has  recently  been  made  by  Mr.  C.  E.  P.  Brooks  (The  Distri¬ 
bution  of  Rainfall  over  Uganda,  with  a  Note  on  Kenya  Colony,  Quart.  Journ.  Royal 
Meteorol.  Soc.,  Vol.  50,  1924,  pp.  325-338).  It  is  based  on  the  records  of  51  stations 
in  Uganda  and  70  in  Kenya  Colony.  The  average  period  for  the  Uganda  stations  is 
but  10  years,  and  the  stations  are  so  scattered  that  no  attempt  was  made  to  reduce 
them  to  the  same  period  of  years.  The  variation  of  annual  rainfall  is  so  large,  the 
wettest  years  having  about  twice  the  rainfall  of  the  driest,  that  the  distribution  as 
mapped  is  recognized  as  but  a  preliminary  indication  of  the  true  one.  The  average 
total  fall  in  Uganda  varies  from  31  inches  in  the  southwest  to  76  on  the  west  shore  of 
Lake  \  ictoria  and  71  on  the  slopes  of  Mt.  Elgon  northeast  of  Lake  Victoria  and 
east  of  Lake  Kioga.  In  Kenya  the  rainfall  is  over  50  inches  on  Mt.  Kenya  and 
some  other  highlands,  locally  under  30,  and  north  of  Kilimanjaro  under  20.  Along 


CHANGES  IN  WHITE  POPULATION,  1911-1921 


Fit*'  I — Decrease  and  increase  of  white  population  between  1911  and  igji  in  the  Union  of  South 
Africa,  drawn  from  maps  accompanying  the  official  census  report.  Regional  subdivisions  (named  in 
the  upper  map)  shown  by  solid,  political  divisions  by  dotted,  lines. 
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the  coast  from  latitude  2*  S.  to  5®  S.  the  rainfall  is  about  40  inches,  but  near  the 
equator  it  is  only  15  inches. 

For  Uganda  Mr.  Brooks  presents  maps  of  the  percentage  distribution  of  rainfall 
by  seasons  and  a  diagram  showing  the  same  by  months  by  latitudes.  The  progress 
of  the  equatorial  rainy  belt  northward  in  spring  and  southward  in  fall  is  evident. 
The  equatorial  double  rainy  seasons  tend  to  merge  beyond  latitude  5®  N.  and  to 
draw  together  at  latitude  2®  S.  The  spring  rainy  season  is  much  more  pronounced 
than  the  autumn  one.  From  the  equator  southward  the  peak  of  the  rainy  sea¬ 
son  following  the  sun  returning  from  the  north  is  delayed  till  two  or  three  months 
after  the  equinox.  In  both  Uganda  and  southern  Kenya  April  is  by  far  the  wettest 
month. 

The  number  of  rainy  days  averages  from  72  to  160  a  year  in  Uganda.  The  heaviest 
falls  in  24  hours  rarely  exceed  5  inches,  though  7.45  and  7.00  inches  in  a  day  have 
been  recorded.  At  Nairobi  3.30  inches  once  fell  in  50  minutes.  Hail  is  occasionally 
experienced.  Charles  F.  Brooks 


Sun  Spots  and  Variation  in  the  Levels  of  the  Central  African  Lakes.  Another 
illustration  of  the  effects  of  solar  variation  on  the  weather  has  been  supplied  by 
C.  E.  P.  Brooks  in  a  study  of  “Variations  in  the  Levels  of  the  Central  African  Lakes 
Victoria  and  Albert”  (British  Meteorol.  Ojffice  Geophys.  Memoirs  No.  20,  1923). 
Over  a  period  of  about  25  years,  or  two  sun-spot  cycles,  the  levels  of  these  lakes  have 
varied  closely  in  accordance  with  sun-spot  numbers,  but  the  immediate  causes  of 
this  correspondence  prove  difficult  of  establishment.  The  observed  fluctuations  of 
70  inches  in  the  surface  level  of  Lake  Victoria  and  of  160  inches  in  that  of  Lake 
Albert  come  primarily  as  a  result  of  the  lack  of  balance  between  receipt  and  loss 
of  water,  though  there  may  be  some  errors  in  the  reported  levels  of  the  lakes;  and 
the  levels  as  observed  at  only  one  place  on  the  shore  of  each  lake  may  not  represent 
the  general  levels  of  the  lake. 

The  rainfall  of  the  region  seems  primarily  responsible  for  the  variations  in  level, 
there  being  a  correlation  coefficient  of  0.195  between  the  rainfall  of  the  lake  plateau 
and  the  level  of  Lake  Victoria  (P.  Phillips,  Nature,  Vol.  113,  1924,  pp.  440-441;  see 
also  C.  E.  P.  Brooks:  The  Fluctuations  of  Lake  Victoria,  Journ.  East  Africa  and 
Uganda  Nat.  Hist.  Soc.,  June,  1925,  pp.  47-55).  The  correlation  coefficient  of  sun 
spots  and  rainfall  is  0.64.  The  consecutive  occurrence  of  rainy  days  is  apparently  of 
considerable  importance,  for  a  string  of  rainy  days  will  produce  a  larger  net  supply 
of  water  for  the  lake  than  will  disconnected  rainy  days  with  the  same  amount  of 
rainfall  (A.  J.  Henry,  Monthly  Weather  Rev.,  Vol.  52,  1924,  pp.  151-152).  Mr. 
Brooks  claims  that  the  amount  of  evaporation  is  highly  important  as  a  factor  in  the 
fieriodic  changes  in  the  levels  of  these  central  African  lakes.  The  apparent  influence 
of  the  sun  spots  is  not  nearly  accounted  for  by  the  observed  variation  of  lake  levels 
with  the  rainfall.  Furthermore,  the  outflow  appear^;  to  be  so  small  and  so  nearly 
constant  that  changes  in  evaporation  must  be  codrdinate  with  changes  in  rainfall  in 
controlling  the  levels.  Mr.  Brooks  computes  the  outflow  from  Lake  Victoria  as  but 
6  per  cent  of  the  receipt  of  water  directly  by  the  26,000  square  miles  of  lake  surface 
and  by  run-off  and  seepage  from  the  66,000  square  miles  of  drainage  area. 

Professor  Henry  doubts,  however,  that  evaporation  is  a  considerable  factor  in  the 
large  fluctuations  in  levels.  There  is  no  direct  evidence  that  the  evaporation  varies 
systematically  with  the  number  of  sun  spots;  and  the  data  on  outflow  are  too  un¬ 
certain  (discussed  in  full,  with  reply  by  Brooks,  ibid.,  pp.  148-153). 

Whatever  may  be  the  relative  importance  of  rainfall  and  evaporation,  and  however 
these  changes  may  be  controlled  by  the  solar  variations,  there  is  no  question  that 
Mr.  Brooks  has  pointed  to  a  very  striking  correspondence  between  lake  levels  and 
sun  spots. 
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A  close  sympathy  between  lake  level  and  sun-spot  numbers  has  also  been  observed 
in  the  case  of  Lake  Nyasa  (F.  Dixey:  Lake  Level  in  Relation  to  Rainfall  and  Sun¬ 
spots,  Nature,  V’ol.  1 14,  1924,  pp.  659-661).  Minimum  of  the  lake  occurs  with  sun¬ 
spot  minimum  as  in  the  case  of  Lake  Victoria.  This  was  well  seen  in  the  drought 
period  191 1-1912.  During  this  low-water  period  the  exit  of  Lake  Nyasa,  the  Upper 
Shire  River,  was  choked  by  sediment  and  vegetation,  thus  introducing  a  complicating 
factor  in  the  cycle  of  lake-level  variation. 

Ch.vrles  F.  Brooks 


ASIA 

Geography  and  Boundaries  at  Mosul.  .\t  the  close  of  the  World  War  the  Mosul 
district  became  a  center  of  intense  rivalry  because  of  the  oil  fields  included  in  it  as 
well  as  the  wealth  and  general  trade  in  products  of  flocks  and  fields.  The  rival  claims 
of  France  and  Great  Britain  with  respect  to  oil  affected  the  drawing  of  the  eastern 
l>oundar>’  of  Syria  and  the  northern  boundary  of  Mesopotamia,  and  this  difficulty 
was  partially  resolved  only  to  be  in  turn  overshadowed  by  the  conflict  between  the 
new  state  of  Iraq  formed  out  of  Mesopotamia  and  the  government  of  the  Turkish 
Republic.  The  territory’  in  dispute  has  an  area  of  nearly  87,890  square  kilometers 
and  a  population  exceeding  800,000.  Supporting  the  claims  of  the  kingdom  of  Iraq 
were  British  political  and  economic  interests  as  well  as  British  responsibility  for 
the  new  state  under  the  terms  of  the  mandate  received  by  it  from  the  Council  of  the 
l  eague  of  Nations.  There  followed  protracted  negotiations  at  Brussels,  Ijefore  the 
(  ouncil  of  the  League  at  Geneva,  and  at  Constantinople;  and  the  net  result  of  these 
was  the  appointment,  by  the  Council  of  the  League,  of  a  commission  consisting  of 
three  members  and  including  among  them  Count  Paul  Teleki,  a  geographer  of 
distinction  and  former  Premier  and  then  Foreign  Minister  of  Hungary. 

The  commission  executed  its  field  work  and  prepared  its  report  in  the  winter  of 
1924-1925;  and  the  report,  with  maps,  has  now  reached  this  country.  From  the 
geographical  point  of  view  no  less  than  the  political  and  historical  the  document  is 
of  the  greatest  interest.  There  is  a  detailed  analysis  of  the  relief  and  drainage  as 
well  as  the  ethnographic  constitution,  density  of  population,  religion,  routes  of 
trade,  natural  economic  districts  of  the  Mosul  region,  and  the  winter  and  summer 
quarters  and  routes  of  migration  of  Kurdish  nomads.  The  report  is  illustrated  by 
the  British  War  Office  map  of  1925  on  the  scale  of  1:1,000,000,  showing  in  color  the 
relief,  drainage,  roads,  and  towns  of  the  region,  and  by  10  other  maps  showing  the 
geographical  distributions  mentioned  above.  Almost  every’  technical  refinement  of 
.irgument  w’as  employed  by  both  British  and  Turkish  experts  in  making  out  their 
respective  cases  for  an  extension  of  frontiers  to  include  Mosul.  These  types  of  argu¬ 
ment,  including  the  strategical  and  economic,  were  employed  again  and  again  dur¬ 
ing  the  Peace  Conference  and  since  that  time  in  other  disputed  questions,  and  the 
I  present  report  loses  nothing  by  comparison  with  its  predecessors  in  other  fields.  It 

■  exhibits  a  very  high  level  of  skill  not  only  in  the  manner  in  which  the  Commission 

p  presents  the  alleged  facts  of  geography  and  history  but  in  the  quotations  that  are 

g  given  from  the  opposing  arguments  of  the  British  and  Turkish  authorities.  The  con- 

1  elusion  is  reache<I  that  the  so-called  Brussels  Line  and  the  British  line  north  of  Mosul 

are  Ijetter  strategical  frontiers  for  the  protection  of  that  city  and  region  than  lines 
selected  by  the  Turks  farther  south.  Turkish  argument  in  favor  of  a  plebiscite  is 
^  not  accepted  by  the  Commission  in  view  of  the  feudal  organisation  of  the  inhabitants 

,  and  the  impossibility  of  obtaining  a  free  expression  of  popular  will.  There  is  a  most 

‘  interesting  analysis  of  the  trade  of  Mosul,  which  is  shown  to  be  of  more  importance 

fin  its  relations  with  Baghdad  and  Basra  to  the  south  in  the  state  of  Iraq  th^n  with 
.\natolia  toward  the  north  or  Syria  toward  the  w’est.  The  striking  fact  is  brought 
out  that  the  Kurds  are  rapidly  diminishing  in  numbers,  their  tribal  organizations 
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having;  l)ecn  largely  broken  up  and  the  population  decimated  by  the  great  Russian 
invasion  from  the  north  during  the  World  War,  an  invasion  which  came  in  a  partic¬ 
ularly  hard  winter  season.  This  in  a  measure  simplifies  the  boundary  problem 
because  it  diminishes  the  force  of  the  argument  that  a  northern  boundary  such  as  is 
claimed  by  Iraq  and  the  British  would  break  across  the  lines  of  migration  of  Kurdish 
and  other  nomadic  tribes. 

Turkey  however  refuses  to  accept  the  report  of  the  Commission  as  fair  and  insists 
upon  a  plebiscite.  The  possibility  of  war  is  therefore  troubling  the  Council  of  the 
League  of  Nations.  The  Commis.sion  itself  is  of  the  opinion  that  unstable  .■Xrab  rule 
in  Iraq  is  bound  to  continue  for  the  greater  part  of  a  generation  and  that  if  the  British 
Mandate  is  to  cease  it  would  lie  better  to  give  the  Mosul  district  to  Turkey.  That  it 
may  cease  in  1928  is  a  possibility,  for  between  Iraq  and  (ireat  Britain  there  is  a  treaty 
of  alliance  which  was  signed  in  September,  1924,  and  which  is  to  be  in  force  for  four 
years;  and  this  treaty  has  been  accepted  by  the  Council  of  the  League  of  Nations  as 
the  form  which  the  mandate  is  to  take.  When  the  treaty  was  ratified  by  the  Iraq  jwr- 
liament  there  was  adopted  a  concurrent  resolution  to  the  effect  that  it  should  become 
null  and  void  if  the  British  government  failed  to  safeguard  the  interests  of  Iraq  in  the 
vilayet  of  Mosul. 

Every’  geographer  should  supply  himself  with  a  copy'  of  this  report  while  it  is  avail¬ 
able  l»ecause  it  is  the  l)est  illustration  of  the  importance  of  geography  in  boundary  set¬ 
tlement  that  has  l>een  furnished  under  official  auspices  since  the  close  of  the  World  War. 

The  Strategic  Situation  of  Singapore.  “This  is  by  far  the  most  important  station 
in  the  East;  and,  as  far  as  naval  superiority  and  commercial  interests  are  concerned, 
of  much  higher  value  than  whole  continents  of  territory.”  Thus  Sir  Stamford 
Raffles  wrote  of  his  four-months-old  colony  of  Singapore  in  1819.  It  was  no  fantastic 
vision.  From  the  first  the  settlement  prospered.  In  little  more  than  three  years  it 
rose  from  an  insignificant  fishing  village  to  a  town  of  “at  least  10,000  inhabitants  of 
all  nations.”  Today  with  a  population  approaching  a  half  million  Singapore  is  one 
of  the  world’s  foremost  ports;  in  Asia  it  is  exceeded  in  tonnage  of  shipping  only  by 
Hongkong  and  Colombo.  In  1924  there  was  exported  from  the  Straits  Settlements 
5212,855,000  worth  of  Para  rubber  and  $169,177,000  worth  of  tin.  The  make-up  of 
the  population  is  interesting.  In  Singapore  Settlement  at  the  1921  census  less  than 
14  jer  cent  of  the  population  was  Malay:  Chinese  formed  76  per  cent,  Indians  8  per 
cent.  Tin  and  rubber  in  adjacent  territories,  miners  and  plantation  workers  re¬ 
cruited  from  those  areas  of  swarming  population  east  and  west  have  contributed  to 
the  rise  of  Singapore;  the  rest  has  come  in  the  main  from  its  focal  situation  south  ol 
the  turning  point  of  Asia.  This  situation  makes  of  the  Lion  City  not  only  an  entrep6t 
but  a  strategic  center.  Whence  arises  the  current  interest  in  Singapore  as  a  naval 
base.  The  present  situation  and  its  preceding  history  are  discussed  by  F.  W.  Mohr 
in  a  paper  “Singapore”  in  the  October  number  of  Geopolitik  (pp.  741-758).  The 
relation  of  Singapore  to  Australia,  the  Philippines,  and  Japan  is  elaborated,  and 
stress  is  laid  on  the  oil  resources  of  the  adjacent  regions. 

This  matter  of  strategic  situation  is  discussed  in  an  illuminating  way  by  V’aughan 
Cornish  in  a  jjaper  entitled  “Singapore  and  Naval  Geography”  {Unittd  Empire, 
August,  1925,  pp.  500-512).  To  realize  its  significance  a  new  orientation  of  the 
map  is  needed.  He  illustrates  with  two  maps.  One  on  Mercator’s  projection  has 
1 10®  E.  as  the  central  meridian.  On  it  can  be  shown  without  interruption  communi¬ 
cations  between  the  Asiatic  and  Australian  coasts  of  the  Pacific  west  to  Europe,  east 
to  America.  The  break  comes  at  70®  \V.,  a  line  about  which  the  fleets  of  the  naval 
powers  ordinarily  turn  their  backs.  The  meridian  no®  E.  traverses  centrally  the 
F.a8t  Indian  Seas  whose  intricate  channels  connect  the  Indian  and  Pacific  Oceans. 
As  the  now  famous  “  Washington  Line,”  east  of  which  apply  the  territorial  restric¬ 
tions  imposecl  by  the  Treaty  of  Washington  (1922),  the  no®  E.  meridian  has  ac- 
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quired  a  special  strategic  and  political  significance.  Singafxjre  lies  370  nautical 
miles  west  of  the  line  and  with  its  equatorial  latitude  thus  occupies  a  central  position 
on  the  map. 

With  this  same  orientation  in  mind  one  may  divide  the  globe  into  eastern  (“East 
Indian”)  and  western  (“West  Indian")  hemispheres  centered  respectively  on  the 
1 10°  E.  and  70“  W.  meridians.  The  key  situation  of  Singapore  is  emphasized.  On 
one  of  the  world’s  great  commercial  and  strategic  routes;  on  the  air-line  from  India 
to  .Australia;  a  pivot  for  the  British  fleets  of  the  East  Indian,  China,  and  Australian 
stations,  Singapore  lies  at  the  heart  of  the  East  Indian  hemisphere.  Much  of  the 
argument  regarding  Singa|X)re  as  a  naval  base  has  turned  simply  on  its  relations  to 
the  Pacific:  this  is  an  unbalanced  view  of  the  strategic  geography,  says  Vaughan 
Cornish,  for  it  ignores  the  vastly  important  relation  to  the  Indian  Ocean. 

Aerial  Survey  of  the  Irrawaddy  Delta  Forests.  The  tidal  forests  of  the  Irrawaddy 
have  long  been  a  valuable  source  of  timl^er  and  fuel  for  the  rice-growing  regions  of 
the  delta.  Back  of  the  worthless  mangrove  swamps  that  fringe  the  creeks  are  stands 
of  almost  pure  kanazo,  the  most  valuable  tree.  To  protect  against  undue  exploita¬ 
tion  Government  Forest  Reserves  were  established  in  1895-1901.  It  has  long  been 
desired  to  map  their  resources,  but  an  adequate  base  was  lacking.  The  terrain  is  one 
that  offers  peculiar  difficulties  to  the  topographer — a  flat  plain  of  soft  shifting  mud, 
largely  awash  at  spring  tides,  cut  between  the  main  distributaries  by  a  maze  of 
creeks  winding  in  all  directions.  The  Kanazo  itself  flourishes  best  on  land  flooded 
daily  by  the  tide  but  where  the  waters  disappear  completely  from  the  surface  for 
several  hours  between  tides. 

How  the  problem  has  been  met  by  the  authorities  is  described  by  Messrs.  Kemp, 
Lewis,  Scott,  and  Robbins  in  “Aero- Photo  Survey  and  Mapping  of  the  Forests  of 
the  Irrawaddy  Delta”  (Burma  Forest  Bull.  No.  //,  1925).  Their  work  is  also  dis¬ 
cussed  in  a  paper  of  similar  title  by  L.  Dudley  Stamp  in  the  Journ.  of  Ecology  (Sept., 
1925,  pp.  262-276).  Interesting  photographs  accompany  both  publications. 

In  general  the  important  vegetational  types  were  easily  distinguished  in  the 
aerial  photographs.  The  gregariousness  of  the  species  proved  a  great  help,  as  also 
did  the  flatness  of  the  terrain,  light  and  shade  effects  being  governed  solely  by 
differences  in  the  vegetation.  The  photographs  were  taken  between  10  a.  m.  and 
3  p.  m.  so  that  the  narrow  creeks  should  not  be  obscured  by  shadow.  For  stock 
mapping  an  hour  when  the  sun  was  low  would  have  been  preferable,  and  oblique 
photographs  at  a  low  elevation  would  have  furnished  useful  supplementary  data 
for  interpretation.  With  all  considerations  in  view’,  including  cost,  an  altitude  of 
Kooo  to  10,000  feet  proved  best  for  flying.  The  survey  covered  1440  square  miles 
all  told,  and  the  work  was  completed  in  a  few  months  where  it  was  estimated  that  a 
ground  survey  would  have  taken  three  to  four  years. 


AUSTR.ALASIA  AND  OCEANIA 

Samoan  Weather  and  Its  Bearing  on  Periodicity  Studies.  Since  1921,  after  the 
award  of  the  Samoan  mandate  to  New  Zealand,  the  Apia  Observatory  has  been 
maintained  jointly  by  the  government  of  that  country,  the  British  .Admiralty,  and 
the  Carnegie  Institution  of  Washington.  For  thirty  years  previously  meteorological 
observations  had  been  made  by  German  observers  at  Apia.  Their  results  have  now 
been  reduced  by  Dr.  .Angenheister,  late  director  of  the  observatory,  edited  by  E. 
Marsden  and  D.  M.  Y.  Sommerville,  and  published  by  the  New  Zealand  authorities. 
The  material  thus  made  available  offers  some  features  of  special  interest. 

The  Samoan  Islands  lie  isolated  in  a  wide  tropic  ocean,  in  an  environment  of  great 
climatic  uniformity.  “The  amplitude  of  the  yearly  variation  of  air-temperature  on 
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the  open  ocean  up  to  1,000  m.  altitude  is  about  i®  C.  only.  The  daily  variation  is  very 
small,  or  even  vanishing  altogether  near  the  surface  on  open  sea.  The  air-pressure 
shows  a  very  small  and  regular  annual  variation  of  3  mm.  The  daily  pressure- varia¬ 
tion,  mainly  semidiurnal,  is  of  astonishing  regularity.  The  year  is  distinctly  divided 
into  a  dry  and  a  wet  season.  The  wind  on  open  sea  blows  as  an  easterly  trade  wind 
day  and  night  during  the  dry  season  for  about  87  per  cent,  during  the  w'et  season  for 
al>out  68  ijer  cent  of  the  time.” 

The  Apia  Observatory  itself,  close  to  the  shore  and  well  exposed  to  the  trade  winds, 
exhibits  the  homogeneous  maritime  climate  to  a  high  degree.  The  Carnegie  Institu¬ 
tion  reports  that  special  new  instruments  have  been  designed  for  recording  the  low 
range  in  temperature  and  pressure.  The  very  small  amount  of  daily,  annual,  and 
irregular  variations  in  the  climatic  elements  make  it  possible  to  detect  small  perioriic 
fluctuations  more  readily  than  in  other  more  disturbed  stations.  The  eleven-year 
period  is  hardly  anywhere  better  developed.  At  sunspot  minima  the  temperature 
is  *4  of  a  degree  (C.)  higher,  the  pressure  about  H  millimeter  lower,  and  the  trade 
wind  at  noon  to  per  cent  less  frequent  than  at  the  maxima.  The  three-year  period 
also  is  well  marked.  High  and  low  pressure  w’aves  of  this  period  can  be  followed 
across  the  southern  hemisphere.  These  waves  “seem  to  start  from  South  America 
progressing  both  east  and  west  from  there.  Stations  of  180®  difference  in  longitude 
are  approximately  in  opposite  phase.  This  should  give  rise  to  an  asymmetrical 
pressure  on  the  axis  of  the  earth's  rotation,  and  thus  to  a  change  of  position  of  this 
axis.” 

A  preliminary’  analysis  of  the  atmospheric  tides  also  shows  a  remarkable  regularity. 


POLAR  REGIONS 

The  Political  Geography  of  the  Arctic.  In  a  paper  “Political  Rights  in  the  Arctic  ” 
{Foreign  Affairs,  October,  1925,  pp.  47-60)  David  Hunter  Miller  analyzes  the 
legal  status  of  Arctic  lands,  known  and  unknown.  The  sovereignty  of  practically 
all  the  known  Arctic  lands  is  either  definitely  established  or  definitely  claimed.  The 
chief  exception  is  Franz  Josef  Land,  which  does  not  seem  to  be  the  subject  of  positive 
claims,  though  from  its  situation  it  w’ill  be  claimed  presumably  by  Russia. 

Norway’s  claim  over  Spitsbergen  and  Bear  Island,  henceforth  to  be  known  as 
Svalbard,  was  recognized  by  most  of  the  Powers  in  1920  and  formal  annexation  took 
place  on  .‘\ugust  14,  1925. 

Danish  titular  sovereignty  over  Greenland  was  generally  recognized  in  1919. 
in  1921  Denmark  issued  an  official  circular  closing  all  of  the  country  to  other  na¬ 
tionals.  Subsequently  Norway  protested  against  this  action,  and  by  treaty  of  July 
28,  1924,  Denmark  opened  East  Greenland  to  Norwegian  traders,  sealers,  and 
whalers  and  agreed  to  postpone  final  decision  20  years,  during  which  time  the  two 
nations  would  enjoy  equal  opportunity  of  establishing  commercial  influence  In  that 
part  of  the  country.  Exception  was  made  of  Angmagssalik  and  of  a  tract  about 
Scoresby  Sound  provided  it  be  populated  by  Greenlanders.  Steps  towards  such 
occupation  have  already  been  taken.  A  preliminary  voyage  was  undertaken  by 
Ejnar  Mikkelsen  in  1924,  and  colonists  were  carried  thither  in  1925  (Ejnar  Mikkel- 
sen:  A  Summer  Voyage  to  Scoresby  Sound,  Amer.  Scandinavian  Rev.,  January, 
1925,  pp.  21-28;  idem:  Ekspeditionen  til  Scoresbysund  med  Formaal  at  forberede 
Koloniseringen,  Geogr.  Tidsskr.,  September,  1925,  pp.  152-170).  A  concession  similar 
to  that  for  Norway  was  made  to  Great  Britain  in  1925. 

Russian  claims  in  the  Arctic  do  not  appear  to  be  precisely  set  forth.  In  1916 
Russia  gave  notification  that  various  islands  adjacent  to  the  Arctic  coast  were 
regarded  as  an  integral  part  of  the  empire.  Stefansson’s  Wrangel  Island  venture 
had  no  official  support  from  London.  The  Soviet  Government  has  formally  raised 
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its  flag  over  the  island  and  in  the  summer  of  1925  settled  Chukchi  and  Elskimo 
families  thereon.  A  wireless  and  meteorological  station  is  also  to  be  installed  (Z«/- 
schr.  Gesell.fur  Erdkunde  zu  Berlin,  1925,  p.  220). 

North  of  the  Canadian  mainland  is  the  vast  Arctic  Archipelago  claimed  by  Canada, 
stretching  northward  to  83®  N.  in  Cape  Columbia.  In  Mr.  Miller’s  view,  while  title 
to  all  these  islands  is  not  legally  perfect  under  international  law,  it  may  be  said  that 
the  right  to  almost  all  is  not  now  questioned  (Norway  has  advanced  shadowy  "dis¬ 
covery  rights  to  Axel  Heiberg  Island  and  the  Ringnes  Islands)  and  is  in  a  fair  way 
to  become  complete  and  admitted.  Meanwhile  the  Canadian  government  is  be¬ 
coming  increasingly  solicitous  of  these  far  northern  lands.  Reference  to  the  establish¬ 
ment  of  official  posts  and  patrols  has  recently  been  made  in  the  Geographical  Review 
(Vol.  15,  1925.  PP-  I34-J35)- 

The  Canadian  claim  as  officially  stated  includes  all  territory  west  of  Davis  Strait 
and  longitude  60*  W.  and  east  of  longitude  141®  W.  north  of  the  Canadian  mainland 
to  the  Pole.  This  raises  the  question  of  the  unknown  lands.  Such  a  claim  bears  some 
analogy  to  the  hinterland  theory,  or  more  accurately  it  may  be  said  to  rest  partly 
on  the  notion  of  territorial  propinquity.  The  basis  for  the  141®  W.  meridian  rests 
on  provisions  of  former  treaties.  The  treaty  of  1825  between  Great  Britain  and 
Russia  agreed  to  this  line  "dans  son  prolongement  jusqu’4  la  Mer  Glaciale,”  while 
yet  this  part  of  the  coast  remained  unexplored.  Again,  in  1867,  the  United  States, 
succeeding  to  Russian  rights  in  Alaska,  confirmed  the  meridian  as  boundary  "in 
its  prolongation  as  far  as  the  Frozen  Ocean.”  The  treaty  of  1867  also  defined  the 
western  boundary  of  the  Alaskan  territory  on  the  given  meridian  as  proceeding 
“north  without  limitation,  into  the  same  Frozen  Ocean.” 

Such  limits  suggest  a  division  of  the  unknown  Arctic  into  three  sectors:  the 
Canadian,  between  60®  W.  and  141®  VV.;  the  United  States,  between  141®  \V.  and 
169®  W.;  the  Russian,  from  169®  W.  to  a  meridian  between  30®  to  40®  E.  A  large 
area  of  the  unknown  would  thus  fall  to  the  United  States.  As  yet  that  country  has 
not  advanced  official  claim  to  any  Arctic  lands  outside  her  \»ell  recognized  territory. 
Her  only  declaration,  in  fact,  is  that  renouncing  rights  in  Greenland  in  the  treaty 
with  Denmark  over  the  Virgin  Islands. 

A  New  Cod  Fishery  OS  Western  Greenland.  A  new  cod  fishery  of  the  local  and 
periodic  type  is  described  by  M.  Charles  Rabot  in  Lm  Nature  (No.  2682,  August 
29.  >925,  pp.  142-143).  Twenty-five  to  thirty  miles  off  the  west  coast  of  Greenland 
in  the  southern  part  of  Davis  Strait  is  a  series  of  banks,  the  chief  of  which,  Fylla,  is 
off  Godthaab.  Cod  began  to  appear  here  in  numbers  three  years  ago  where  a  decade 
and  a  half  previously  a  Danish  zoological  expedition  had  found  few.  In  1924  Nor¬ 
wegian  fishers  reaped  a  rich  harv'est  from  these  banks.  Last  season  they  were  joined 
by  fishers  of  several  other  maritime  nations,  and  again  excellent  catches  were  made. 
Incidentally  it  may  be  noted  that  the  catch  must  be  prepared  on  board,  as  territorial 
waters  are  forbidden  to  non-Danish  vessels  (see  note  above).  A  concession,  how¬ 
ever,  has  been  made  for  watering  the  vessels  at  a  harbor  convenient  to  the  Fylla 
bank. 

The  presence  of  the  fish  is  evidently  closely  related  to  the  water  temperature.  Last 
summer  the  cod  appeared  only  at  the  end  of  June  when  the  sea  temperature  rose 
above  freezing  point.  As  regards  this  condition  Davis  Strait  occupies  a  critical  situa¬ 
tion  on  the  border  line  of  the  seas  recurrently  icebound  and  free  and  thus  recurrently 
unfavorable  and  favorable  to  the  fish.  The  southwestern  coast  of  Spitsbergen  lies 
similarly.  Forty-five  years  ago  it  enjoyed  a  flourishing  cod  fishery,  then  the  fish 
disappeared;  recently  they  have  again  been  observed  in  its  waters. 

The  Coal  Resources  of  Svalbard.  The  classic  report  on  "The  Coal  Resources  of 
the  World”  by  the  International  Geological  Congress  of  1913  treats  very  briefly  of 
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Spitsbergen.  Lack  of  data  and  limited  development  are  blamed  in  the  main  on  the 
unsettled  territorial  status  of  the  islands.  With  Norwegian  sovereignty  establishe<i 
this  disability  has  Ijeen  removed,  and  an  earnest  of  possibilities  is  given  by  Dr.  Adolf 
Hoel  in  “The  Coal  Deposits  and  Coal  Mining  of  Svalbard  (Spitsbergen  and  Bear 
Island)”  {ResultaUr  av  de  norske  statsunderst4>tUde  Spitsbergenekspedittoner,Vo\.  i, 
No.  6,  Oslo,  1925),  a  report  prepared  in  the  first  instance  for  the  World  Power 
Conference  of  1924. 

Up  to  and  including  1924  the  total  coal  export  of  Svalbard  amounted  to  1,780,000 
tons.  In  1924  it  was  450,000  tons.  Export  has  been  chiefly  to  Norway,  Sweden, 
and  Holland,  countries  where  further  market  possibilities  are  considerable.  Six 
mines  are  now  in  operation  by  Norwegian,  Swedish,  British,  Danish,  and  Russian 
companies.  The  Norwegian  government  has  promoted  the  industry  in  various 
ways,  and  the  Swedish  government  also  has  subventioned  the  operation  of  its 
nationals. 

The  Spitsbergen  deposits  are  of  Carboniferous,  Cretaceous,  and  Tertiary  age. 
Deposits  of  all  three  ages  occur  in  the  central  coal  basin,  centered  about  Ice  Fjord. 
The  reserves  of  this  basin  (taking  into  account  only  seams  within  600  meters  of  the 
surface)  are  estimated  at  8,000,000  tons  thus:  the  Culm  coal  at  1500  million  tons,  the 
Cretaceous  at  1500  million  tons,  the  Tertiary  at  5000  million  tons.  South  of  Van 
Mijen  Ray  is  a  basin  of  6300  square  kilometers  still  largely  unexplored  but  known  to 
contain  large  resi  rv'es  of  Tertiary  coal,  probably  also  of  Cretaceous.  The  Tertiary 
seams  |)rovide  an  excellent  steam  coal.  The  Bear  Island  coal  is  of  Devonian  and 
Carboniferous  age  and  produces  a  good  coking  coal.  No  definite  statement  can  as 
yet  be  made  as  to  the  reserves. 

Stefansson’s  Greenland  Expedition.  Vilhjalmur  Stefansson  has  announced  a 
plan  for  a  series  of  journeys  to  Greenland,  Baffin  Island,  Labrador,  and  Iceland  to 
carry  out  a  broad  program  of  studies,  with  the  main  emphasis  on  Old  Norse  archeol¬ 
ogy.  Eskimo  archeology'  and  Eskimo  ethnology.  Attention  will  also  be  paid  to  the 
question  of  Neolithic  culture  in  Iceland  and  the  Irish  discovery'  and  colonization  of 
that  island,  and  their  connection  with  the  colonization  of  Greenland  after  982  A  U. 
On  his  various  journeys,  lasting  perhaps  through  a  period  from  three  to  five  years 
long,  Stefansson  will  associate  himself  with  several  of  the  leading  authorities  in  the 
world  on  Irish  literature  and  antiquities.  Old  Norse  literature.  Neolithic  archeology, 
Norse  archeology,  history  and  language,  etc.  On  one  of  the  journeys  it  is  planned  to 
follow  by  ship  the  Old  Norse  sailing  directions  according  to  which  they  navigated 
from  A.  D.  860  to  1410  (and  perhaps  later)  between  Norway,  Iceland,  Greenland  and 
North  America  (Labrador,  Newfoundland).  This  work  will  probably  be  under  the 
direction  of  William  Hovgaard,  professor  of  naval  design  in  the  Massachusetts 
Institute  of  Technology,  who  is  also  a  leading  authority  on  the  navigation  of  the 
Viking  Age. 

In  these  plans  Stefansson  is  really  returning  to  the  earlier  interests  of  his  career 
as  an  arctic  student  and  explorer,  for  his  first  two  scientific  publications  were  an 
article  on  grammatical  gender  in  certain  relations  to  Old  Norse,  published  in  Ameri¬ 
can  Dialect  Notes  for  1903,  and  on  the  Icelandic  (Old  Norse)  Colony  in  Greenland, 
published  in  the  American  Anthropologist  for  April- June,  1906. 

Last  winter  when  Rasmussen  brought  two  Greenland  Eskimos  to  New  York 
Stefansson  found  he  could  converse  with  them  in  certain  western  Canadian  and 
Alaskan  Eskimo  dialects  of  which  he  has  gained  a  mastery.  In  addition  to  a  general 
supei^'ision  of  the  scientific  work  of  the  expedition,  he  plans  to  use  this  western  knowl¬ 
edge  for  a  comjiarative  linguistic,  anthropological,  and  geographical  study  of  the 
Greenland,  Baffin,  and  Labrador  Eskimos.  The  scientific  results  in  geography  and 
certain  closely  related  fields  will  be  submitted  to  the  American  Geographical  Society 
for  publication. 
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Captain  Wilkins’  Arctic  Expedition.  Captain  G.  H.  Wilkins  of  Australia  has 
announced  an  expedition  to  the  unexplored  region  of  the  Arctic  north  of  Alaska  as  a 
preliminary  to  a  longer  expedition  to  the  Antarctic  in  the  region  between  King  Ed¬ 
ward  VII  Land  and  Graham  Land.  In  both  expeditions  airplanes  will  be  used  and 
ground  travel  undertaken  in  case  of  mishap  to  the  planes.  Captain  Wilkins  lived  off 
the  country  in  the  Arctic  as  a  member  of  Stefansson’s  party  on  the  Canadian  .Arctic 
Expedition  of  1913-1918  and  is  an  experienced  Arctic  explorer  and  av'iator.  He  has 
also  had  two  seasons’ exploration  in  the  Antarctic,  having  been  with  Shackleton  on  his 
last  expedition.  He  expects  to  use  Point  Barrow  as  a  base  and  to  make  his  flight  in 
March  when  the  ice  is  less  unstable  than  at  other  times.  He  will  provide  himself  with 
the  means  for  travel  on  the  ice  and  for  securing  food  rather  than  carry  emergency 
rations  in  the  plane.  A  wireless  outfit  will  be  carried  so  that  the  members  of  the 
party  may  remain  in  communication  with  the  base  station  during  the  flight.  The 
scientific  results  of  the  ex|)edition  will  be  submitted  to  the  American  Geographical 
Society  for  publication. 


WORLD  .AS  A  WHOLE  AND  LARGER  PARTS 

Some  Recent  Mountaineering  Expeditions  and  Studies.  The  Mt  Everest  expedi¬ 
tions  of  1921  and  1922  have  been  noted  in  former  numbers  of  the  Review  (Vol.  ii, 
1921,  pp.  449-450:  Vol.  13,  1923,  pp.  620-623;  Vol.  14,  1924,  pp.  324-325).  As  the 
route  taken  by  the  1924  party  was  the  same  as  that  of  1922,  little  new  was  discovered 
from  the  topographical  point  of  view.  The  entire  world  knows  the  tragic  story  of 
this  expedition — the  loss  of  Mallory  and  Irvine  on  the  highest  part  of  the  mountain; 
though  whether  they  perished  in  a  vain  attempt  to  reach  the  summit,  or  after  the 
goal  had  been  attained,  is  and  will  probably  remain  uncertain.  .A  narrative  of  the 
cx|)edition  and  other  data  regarding  it  will  be  found  in  the  Geographical  Journal 
(Vol.  64,  1924,  pp.  433-469;  see  also  Alpine  Journal,  Vol.  36,  1924,  pp.  195-281. 
Lieut.  Col.  E.  F.  Norton’s  volume,  “The  Fight  for  Everest,  1924,  London,”  1925, 
was  published  too  late  for  consideration  here  but  will  be  reviewed  in  a  future 
number  of  the  Review). 

Probably  the  most  important  scientific  observations  made  in  1924  are  presented 
by  the  medical  officer,  Major  R.  W.  G.  Hingston,  in  two  papers,  “  Physiological 
Difficulties  in  the  Ascent  of  Mount  Everest”  (Geogr.  Journ.,  V'ol.  65,  1925,  pp.  4-23; 
reprinted  in  Alpine  Journ.,  V'ol.  37,  1925,  pp.  22-38)  and  ‘‘.Animal  Life  at  High  .Alti¬ 
tudes”  {Geogr.  Journ.,  V’ol.  65,  1925,  pp.  185-198).  In  the  former,  the  writer 
explains  that  ‘‘elaborate  scientific  investigations  were  impossible,  and  anything 
involving  complicated  apparatus  was  altogether  out  of  the  question.”  The  physio¬ 
logical  and  psychological  observations  that  could  be  made  were  more  detailed  and 
reliable  than  those  made  on  the  1922  expedition.  ‘‘The  most  obvious”  effect  of 
altitude,  writes  Hingston,  ‘‘is  the  difficulty  in  breathing”  though  ‘‘when  the  body 
was  at  rest,  even  at  extreme  altitudes,  the  rate  of  breathing  was  apparently  normal 
and  ao  comfortable  as  at  sea  level.”  Exertion  caused  great  distress.  Somervell,  at 
av.  altitude  of  27,000  feet,  ‘‘had  to  take  seven,  eight,  or  ten  complete  respirations 
for  every  single  step  forward.”  Other  effects,  varying  in  intensity  and  quality  with 
the  individual,  were  accelerated  and  irregular  pulse,  lowering  of  muscular  power, 
loss  of  the  sense  of  taste,  sleeplessness,  and  mental  laziness  which,  however,  ‘‘deter¬ 
mination  can  overcome.”  ‘‘A  distinct  feature  in  the  Mount  Everest  region  is  the 
very  pronounced  glacier  lassitude  which  develops  over  tracts  of  ice”  but  was 

quickly  relieved  on  again  reaching  rock  or  moraine.”  Those  who  had  had  previous 
exi)erience  at  great  heights  became  acclimatized  ‘‘very  much  more  rapidly  than 
those  entering  them  for  the  first  time.”  The  benefits  of  the  use  of  oxygen  are  still 
doubtful. 
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Major  Hingston’s  paper  on  animal  life  also  brings  out  new  and  valuable  facts. 
Choughs  were  seen  at  the  height  of  27,000  feet.  Small  spiders,  “the  highest  existing 
animals  on  the  earth,”  live  “in  islands  of  broken  rock  far  above  the  snow  line  and 
4000  feet  above  the  last  vegetable  growth.” 

Since  the  attacks  on  Everest  have  been  temporarily  abandoned,  mountaineering 
interest  in  1925  centered  in  an  expedition  organized  by  the  Alpine  Club  of  Canada 
in  cooperation  with  the  American  Alpine  Club,  which  succeeded  in  climbing  Mt. 
Logan,  the  highest  peak  in  Canada  (19,850  feet).  Unlike  the  first  Mt.  Everest 
expedition,  this  one  did  not  break  into  wholly  unknown  country.  Mt.  Logan  lies 
twenty-six  miles  northeast  of  Mt.  St.  Elias,  on  the  slopes  of  which  is  the  “elbow” 
of  the  Alaska-Canada  boundary.  The  country  for  some  distance  on  both  sides  of 
the  boundary,  including  all  but  the  eastern  sides  of  Mt.  Logan,  was  surveyed, 
though  not  in  detail,  by  the  International  Boundary  Commission  and  is  shown  in 
their  Atlas.  Preliminary’  reconnaissances  for  the  Alpine  Clubs’  expedition  were 
made  in  the  summer  of  1924  and  in  the  late  winter  and  early  spring  of  1925.  The 
main  party  left  McCarthy,  railhead  in  Alaska,  on  May  12,  and  the  summit  was 
reached  on  June  23.  The  route  lay  up  the  Chitina  valley  and  thence  over  the  im¬ 
mense  glaciers  that  reach  out  northwest  of  Mts.  Logan  and  St.  Elias.  Forty-two 
days  were  spent  on  snow  and  ice,  much  stormy  weather  was  experienced,  and  the 
party  suffered  severe  hardships.  On  the  return,  McCarthy  was  reached  July  15. 
(See  Allen  Carpe:  The  Ascent  of  Mount  Logan,  Bull.  Ceogr.  Soc.  of  Philadelphia, 
Vol.  23,  1925,  pp.  135-146;  Natural  Resources,  Catuida,  Vol.  4,  No.  9,  Sept.,  1925.) 

Aconcagua  in  the  Argentine  Andes,  the  highest  mountain  in  the  western  hemis¬ 
phere,  was  climbed  by  Messrs.  M,  F.  Ryan,  J.  Cochrane,  F.  Clayton,  and  C.  V.  R. 
Macdonald  early  in  February,  1925  {Geogr.  Journ.,  Vol.  66,  1925,  pp.  44-46). 
This  was  the  third  fully  successful  recorded  ascent,  the  first  having  been  made  in 
1897.  The  altitude  was  barometrically  determined  to  be  23,080  feet. 

If  not  the  highest,  Olympus  is  unquestionably  the  most  famous  peak  in  Europe. 
The  abode  of  the  Hellenic  gods  was  an  object  not  only  of  worship  but  of  scientific 
interest  even  in  antiquity.  Xenagoras  in  the  second  century  before  Christ  is 
said  to  have  used  geometrical  means  to  find  its  altitude  (about  ten  stades:  possibly 
about  6,096  feet,  though  the  basis  was  not  sea  level  and  the  highest  peak  probably  not 
the  one  measured).  Until  within  the  last  fifteen  years,  this  great  mountain  mas-sif, 
with  its  broad,  smooth  slopes,  its  many  lofty  spurs  and  deep  valleys,  and  its  magnif¬ 
icent  forests,  was  very’  little  known.  Standing  on  the  border  between  Greece  and 
Turkey,  its  remote  caves  and  glens  were  a  haunt  of  brigands,  who  could  easily  escape 
pursuit  by  slipping  across  the  frontier.  The  acquisition  of  Macedonia  by  Greece  in 
1912  brought  the  whole  mountain  under  one  flag,  and  since  then  the  region  has  been 
more  accessible.  The  highest  summit  (2917.9  meters,  9573  feet),  one  of  a  striking 
group  of  alpine  crags  which  overhang  profound  cirques  of  glacial  origin,  was  climbed 
probably  for  the  first  time  as  late  as  1913.  In  1919-1920  the  Geographical  Service  of 
the  Greek  Army  surveyed  Macedonia  and  Thessaly  and  established  several  trigono¬ 
metric  jxjints  on  Olympus.  Finally,  in  1923,  the  entire  upper  portion  of  the  mountain 
mass  was  thoroughly  explored  by  a  Swiss  mountaineer  and  geographer,  Marcel 
Kurz.  Kurz  made  a  photogrammetric  survey,  the  results  of  which  are  shown  on  an 
exquisite  map  (1:20,000).  His  book  (Le  Mont  Olympe  (Thessalie),  Paris  and 
Neuchatel,  1923;  extensively  reviewed  with  reduced  reproduction  of  the  map  in 
Geogr.  Journ.,  V'ol.  63,  1924.  pp.  342-346)  is  a  deligbcful  account  of  his  own  and 
earlier  explorations,  with  scholarly  chapters  on  historical  cartography  and  place 
names. 

Three  recent  publications  dealing  with  Mont  Blanc  should  be  mentioned  in  this 
connection.  The  first  is  Reger  Tissot’s  “Mont  Blanc”  (Medici  Society,  London 
and  Boston,  1924),  an  attractive  little  descriptive  volume,  full  of  charmingly  clear 
photographs  reproduced  by  art  gravure;  the  second,  a  new  edition  of  Charles  Duricr’s 
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classic  volume,  first  published  in  1877  (Le  Mont-Blanc,  8th  edit.,  Paris,  1923).  The 
latter  is  essentially  a  history  of  the  topographical  and  scientific  exploration  of  the 
mountain,  with  chapters  on  famous  ascents,  routes  and  cabins,  accidents,  and  obser¬ 
vatories.  The  new  edition  includes  additional  notes  by  Joseph  X’allot  (he  died  in 
.^pril,  1925)  and  Charles  Vallot.  For  over  thirty  years  Charles  Vallot’s  father, 
Henri,  worked  in  close  cooperation  with  his  cousin,  Joseph,  in  carrying  out  a  careful 
trigonometrical  survey  of  Mont  Blanc  and  its  vicinity  to  serve  as  the  basis  of  a  map 
in  twenty-two  sheets  and  on  the  large  scale  of  1:20,000.  The  surveys  were  finally 
fini>hed  in  1921,  just  before  the  death  of  Henri  V’allot  (1922),  and  are  discussed,  with 
a  table  of  the  trigonometric  stations  and  a  sketch  map  of  the  triangulation  net,  in  a 
brochure  entitled  “  Reseau  trigonom^trique  du  Massif  du  Mont-Blanc,”  Paris,  1924. 
Forthcoming  publication  of  the  definitive  sheets  of  the  map  is  here  announced. 

Finally,  no  note  on  recent  mountaineering  literature  would  be  complete  without  a 
reference  to  Wilhelm  Lerner’s  727  page  history  of  alpinism,  "Die  Eroberung  der 
.■\ll)en  ”  (Munich,  1924).  This  altogether  sumptuous  volume  is  richly  illustrated  with 
reproductions  of  early  prints  and  portraits  and  with  mountain  views.  It  is  divided 
into  four  main  parts,  covering:  the  exploration  of  the  Alps  from  prehistoric  times  to 
the  close  of  the  eighteenth  century;  the  subsequent  history  of  alpinism  in  the  Eastern 
Alps;  in  the  Western  Alps;  and  in  other  parts  of  the  world.  A  table  of  first  ascents 
and  other  tables  follow.  Though  the  Caucasus,  Himalaya,  and  New  Zealand  Alps 
are  amply  dealt  with  in  the  fourth  part,  mountaineering  in  North  America  is  sur¬ 
prisingly  neglected.  There  is  a  little  something  on  mountaineering  in  Mexico  and 
on  the  Duke  of  the  .\bruzzi’s  expedition  to  Mt.  St.  Elias,  but  there  seems  to  be  no 
mention  of  Mt.  McKinley  or  the  Canadian  Rockies — not  to  speak  of  the  mountains 
of  the  United  States.  The  book  is  also  marred  by  invidious  comparisons  between 
German  alpinists  and  methods  and  those  of  British  and  Latin  countries. 

National  Parks  in  Central  Europe  and  the  Belgian  Congo.  The  policy  of  the 
United  States  in  the  establishment  of  national  parks,  which  began  with  the  Yellow¬ 
stone  in  1872,  has  been  followed  in  many  parts  of  the  globe.  A  brief  but  interesting 
reference  in  the  .Annual  Report  of  the  Director  of  the  National  Park  Service  (1923) 
mentions  several  of  these  ranging  from  the  ten  well  established  parks  of  Sweden  to 
the  Japanese  project  for  eight  parks.  Of  particular  interest  is  the  program  now  in 
hand  fur  parks  on  the  international  boundary  between  Poland  and  Czechoslovakia 
(Walery  Goetel:  The  Great  Program  of  Poland  and  Czechoslovakia  for  National 
Parks,  Zool.  Soc.  Bull.,  New  York,  Vol.  38, 1925,  pp.  27-35).  The  movement  here  had 
its  inception  during  the  protracted  dispute  over  the  Spi§  (Jaworzina)  region  finally 
settled  by  protocol  of  May  6,  1924.  Included  in  the  protocol  are  two  agreements, 
the  one  having  reference  to  tourist  traffic,  the  other  to  the  foundation  of  a  National 
Park  Reservation  "on  the  analogy  of  those  existing  between  the  United  States  and 
Canada."  This  is  the  {lark  of  the  High  Tatra  (8500  feet),  an  area  of  some  400  square 
miles,  in  the  heart  of  a  region  whose  alpine  beauty  draws  thither  an  increasingly 
great  number  of  tourists,  summer  and  winter.  The  well  established  tourist  traffic 
is  indeed  one  of  the  chief  difficulties  faced  by  the  park  commissioners.  The  two 
nations  will  set  up  separate  administrations,  whose  plans,  however,  will  be  as  nearly 
identical  as  possible. 

Smaller  parks  are  also  projected  at  other  points  on  the  long  Carpathian  boundary. 
One  is  in  the  Beskids  on  the  wooded  slopes  of  the  Babia  Gora,  another  in  the  Pieniny 
district,  Dunajec  Basin,  northeast  of  the  Tatra,  a  third  at  the  eastern  extremity  in 
the  wilderness  of  Hoverla  (6500  feet). 

Turning  far  afield  we  note  also  the  creation  of  the  Albert  National  Park  in  the 
Belgian  Congo.  By  decree  of  April  21,  1925,  an  area  of  59,000  acres  in  the  Kivu 
country  was  set  aside  as  a  plant  and  animal  preser\-e.  It  includes  the  volcano 
Mikeno  (14,540  feet)  and  the  northern  slopes  of  Karisimbi  (14,760  feet)  and  Visoke 
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(l2,2<K)  feet).  The  southern  sloj)es  of  Karisimbi  and  Visoke  lie  in  the  mandated 
territory  of  Ruanda,  and  it  is  expected  that  a  Royal  Commission  will  extend  the 
reserve  to  cover  the  three  mountains  in  their  entirety.  These  lofty  equatorial  vol- 
can(K*s  are  vastly  interestinR  to  the  naturalist,  in  particular  as  the  habitat  of  a  specie^ 
of  gorilla  j)eculiar  to  the  Kivu  country  (see  Carl  Akeley’s  "In  Brightest  Africa,” 
iy2,t).  The  third  article  of  the  decree  has  special  reference  to  this  creature.  Provi¬ 
sion  is  made  for  native  rights  in  regard  to  pasture,  and  it  is  also  expected  that  the 
reserve  will  serve  as  a  refuge  to  the  pygmies  of  the  neighborhoo«l  (.Annex  4,  pp.  136- 
140,  in  K.  LePlae:  Les  grands  animaux  de  chasse  du  Congo  Beige,  Bull.  Agric.  du 
Congo  Belgf,  \'ol.  16,  1925,  pp.  3-140). 
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Earthquakes  and  the  Weather.  In  an  article  in  Science  of  October  2  entitle*! 
“SuiK'rficial  Factors  in  Earthquakes"  Mr.  R.  \V.  Sayles  gives  reasons  for  believing 
that  the  long  drought,  the  low  water  table,  and  the  low  barometer  over  New  England 
may  have  been  "the  straw  that  broke  the  camel’s  back”  and  precipitate*!  the  great 
Cana*l!an  earthquake  of  the  evening  of  February  28  last.  He  tells  us  that  the  rain¬ 
fall  over  New  England  during  the  three  preceding  months  was  8  inches  below  nor¬ 
mal  with  a  consequent  nwluction  of  pressure  amounting  to  over  38  billion  tons,  that 
wells  ran  dry,  and  that  the  barometer  was  the  lowest  for  two  years.  Mr.  Sayles 
thinks  that  as  New  England  has  been  rising  since  the  Ice  Age  the  defect  of  pressure 
indicated  may  have  induced  a  more  rapid  uprising  and  have  started  the  earthquake; 
but  he  makes  no  attempt  to  estimate  its  effect. 

George  Darwin  has  solved  a  problem  which  can  be  adapted  to  this  case  (On  the 
Stresses  Caused  in  the  Interior  of  the  Earth  by  the  Weight  of  Continents  and  Moun¬ 
tains,  Philosophical  Transactions,  V’ol.  173,  pp.  187-230,  and  British  Assn,  for  the 
Advancement  of  Set.,  1882,  p.  106).  If  we  have  a  series  of  high  and  low  pressures  in 
long  parallel  lines,  with  the  pres.sure  between  them  following  the  cosine  law,  his 
formulae  give  the  maximum  shearing  stress  and  its  direction  throughout  the  bo<ly  of 
the  earth.  With  the  areas  of  high  and  low  pressure  elliptical  rather  than  linear  the 
stresses  would,  in  general  be  less. 

Let  us  see  what  were  the  pressures  over  the  continent  at  the  time  of  the  Canadian 
earth*juake.  .At  8  p.  m.  on  February  26,  two  days  before  the  shock,  the  low  barom¬ 
eter,  28.85  inches,  was  over  eastern  Maine;  and  the  high,  30.54  inches,  was  over 
the  Dakotas.  The  difference  is  1.7  inches.  The  rainfall  can  only  affect  the  pressure 
in  so  far  as  the  rain  remains  in  the  ground,  and  then  the  effect  is  shown  by  the  water 
table.  .As  wells  ran  dry  we  may  presume  that  the  water  table  sank  8  or  lo  feet  below 
normal.  When  we  consider  the  |X)rosity  of  the  soil  and  the  rock,  we  may  take  this 
to  be  equivalent  to  the  loss  of  a  continuous  sheet  of  water  2  feet  thick.  To  the  west 
there  was  no  snow  south  of  the  43rd  parallel,  and  near  the  Canadian  boundary  it  was 
in  places  10  inches  thick.  The  snow  itself  and  the  water  that  had  gone  from  it  into 
the  earth  may  be  equivalent  to  one  foot  of  water  above  normal.  So  there  would 
be  a  difference  of  3  feet  due  to  water  table,  and  this  would  be  equal  to  the  pressure 
of  2.65  inches  of  mercury.  The  total  difference  of  pressure  between  high  and  low 
would  have  been  equal  to  4.35  inches  of  mercury;  and  the  maximum  shearing  force 
developed  would  have  been  28  grms.  cm.’.  We  can  compare  this  with  the  shearing 
force  that  cause*!  the  rupture  on  the  San  Andreas  fault  in  1906,  which  was  133,00*) 
grms.  /cm.*;  or  4750  times  as  great  (see  report  on  the  California  earthquake  of  April 
18,  1906,  Vol.  2,  p.  21).  If,  by  analogy  with  the  California  earthquake,  we  assume 
that  the  stress  that  caused  the  Canadian  earthquake  was  developed  in  about  lOO 
years  and  at  a  uniform  rate,  w'e  find  that  the  stress  due  to  the  meteorological  con¬ 
ditions  would  equal  the  steady  growth  of  7|^  days.  The  maximum  shearing  would 
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have  occurred  at  a  depth  of  450  miles;  if  the  earthquake  had  originated  at  a  depth  of 
50  miles  the  maximum  stress  would  have  been  I  /3  that  calculated,  or  equal  to  the 
steady  growth  of  2^  days. 

The  meteorological  conditions  were  much  less  effective  at  the  time  of  the  earth¬ 
quake  than  they  were  two  days  earlier,  and  we  may  not  rely  on  a  lag  in  their  action, 
as  we  are  dealing  with  elastic  phenomena;  and  there  are  still  further  reasons  for 
considering  our  estimate  too  high.  Without  going  into  more  detail  we  conclude  that 
all  that  can  be  said  is  that  meteorological  conditions  could  at  most  have  altered  the 
time  of  the  Canadian  earthquake  by  2  or  3  days;  and  we  do  not  know  whether  they 
would  have  advanced  or  retarded  it.  The  tilt  of  the  terraces  of  the  old  glacial  lakes 
suggests  that  the  land  to  the  north  is  rising  more  rapidly  than  that  to  the  south;  and 
if  this  was  the  cause  of  the  earthquake,  low  pressure  over  New  England  would  have 
retarded  it.  Harry  Fielding  Reid 


A  New  Type  of  Aneroid  Barometer.  The  method  of  measuring  differences  of 
level  and  absolute  height  above  sea  level  by  means  of  barometer  readings  has  for 
many  years  appealed  to  reconnaissance  surveyors  and  geologists,  because  they  do  not 
require  as  a  rule  great  precision  in  their  results  and  have  not  the  facilities  or  the  time 
to  run  accurate  lines  of  level  or  employ  laborious  trigonometrical  methods. 

The  principal  source  of  error  inherent  in  the  method  of  determining  heights  baro¬ 
metrically  is  that  it  is  impossible  to  ascertain  with  any  degree  of  accuracy  the  mean 
tem[)erature  of  the  intermediate  air  between  any  two  stations  at  which  observations 
are  taken.  This  is  not  serious  if  the  distance  between  the  two  stations  is  small  and 
the  difference  of  height  is  less  than  two  or  three  thousand  feet.  In  such  circumstances 
if  barometers  are  read  at  Iwth  stations  nearly  simultaneously,  differences  of  level  can 
l)e  obtained  of  an  order  of  accuracy  sufficient  for  most  purposes  and  which  might 
take  days  to  obtain  by  other  means. 

Mercurial  barometers  are  admittedly  the  most  accurate  instruments  to  use  on 
work  of  this  kind,  but  they  are  clumsy,  easily  broken,  and  difficult  to  read.  In  addi¬ 
tion  it  is  nece.ssary  that  corrections  be  made  for  change  in  gravity  due  to  latitude  and 
absolute  height  and  for  the  actual  temperature  of  the  mercury.  On  the  other  hand 
aneroid  barometers  are  light,  portable  instruments  and  are  easy  to  read.  However, 
most  types  of  aneroids  are  likely  to  get  out  of  order,  are  not  sufficiently  sensitive  to 
record  intervals  of  height  of  less  than  about  10  feet;  and  they  are  subject  to  lag,  that 
is  to  say  that  one  has  to  rest  the  instrument  for  several  minutes  at  a  station  before  it 
will  record  properly. 

With  the  advent  of  aerial  photographic  surveying  the  importance  of  obtaining  an 
improved  type  of  aneroid  has  been  strongly  felt  in  all  quarters.  In  the  first  place  it 
is  essential  that  aviators  have  some  means  whereby  they  may  know  the  height  at 
w  hich  they  are  ffying  and  be  able  to  keep  this  approximately  constant.  The  aneroid 
is  the  only  practical  instrument  devised  at  present  that  can  be  used  for  this  purpose. 
Secondly,  in  order  to  eliminate  costly  trigonometrical  field  work  or  laborious  resection 
methods  in  the  drafting  room  and  in  order  to  utilize  the  stereoscopical  method  of 
drawing  contour  lines  on  the  photographs  it  is  necessary  that  numerous  "spot” 
heights  be  obtained  at  critical  points  on  the  photographs  in  some  way  which  is 
cheap  and  quick. 

Through  the  courtesy  of  the  Navigator  Instrument  Co.  Inc.,  of  San  Francisco,  the 
staff  of  the  Society’s  School  of  Surveying  has  had  the  opportunity  of  testing  and 
handling  a  new  tyjie  of  height-recording  instrument  invented  by  a  Sw'edish  engineer 
of  the  name  of  Paulin  and  of  examining  the  results  of  tests  made  by  other  unbiased 
r>erson8  with  these  instruments.  The  Paulin  altimeter  is  an  aneroid  constructed  on 
new  principles  whereby  the  column  of  air  is  virtually  weighed  by  means  of  the  ten¬ 
sion  in  a  spiral  spring.  This  tension  can  be  released  when  the  instrument  is  not  in 
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use  and  consequently  it  is  much  less  likely  to  get  out  of  order  than  an  ordinary  aner¬ 
oid.  It  is  made  in  several  different  forms  to  suit  individual  requirements;  it  is  light, 
compact,  strongly  constructed,  and  extremely  sensitive,  being  capable  of  recording 
differences  of  level  as  small  as  one  foot.  It  should  however  be  pointed  out  that, 
sensitive  as  is  the  Paulin  altimeter,  it  can  never  take  the  place  of  the  precise  level. 
Even  umler  ideal  weather  conditions  there  may  be  an  error  of  2  feet  or  possibly  more 
in  the  difference  of  height  as  recorded  by  this  instrument  between  two  consecutive 
stations.  In  changeable  weather  or  where  the  stations  are  miles  apart  one  must 
admit  the  possibility  of  far  larger  errors  occurring. 

Among  other  advantages  of  this  instrument  is  its  apparent  free<lom  from  elastic 
hysteresis  or  lag.  Obviously  this  is  of  prime  importance  in  any  airplane  flight  under¬ 
taken  for  purposes  of  surveying,  because,  as  has  been  stated,  one  of  the  pilot’s  most 
important  duties  is  to  fly  consistently  at  a  given  height  above  the  ground.  Again, 
one  has  only  to  imagine  the  case  of  a  surv’eyor  on  the  ground  using  an  ordinary  aner¬ 
oid  and  having  to  wait  several  minutes  at  each  point  before  he  can  obtain  a  reading 
to  realize  that  an  aneroid  without  lag  will  do  the  work  required  in  only  a  fraction  of 
the  time.  Espocially  is  this  so  when  the  pjroundman’s  only  duties  are  to  determine 
spx>t  heights  of  critical  pioints  already  located  and  identified  on  a  photograph. 

The  Determination  of  Ocean  Depths  by  Acoustical  Methods.  For  over  a  decade 
])rofessional  hydrographers  in  every  maritime  country’  have  fully  realized  the  pjossi- 
bilities  in  the  use  of  sonic  depth-finding  appiaratus  which  achieve  their  purpose  by 
measuring  the  interval  of  time  taken  for  a  sound  to  be  echoed  from  the  sea  bottom. 
.\  vast  amount  of  research  has  been  done,  and  as  a  result  several  different  instruments 
have  been  devised  which  quickly,  automatically,  and  accurately  determine  depths 
by  acoustical  methods. 

Those  who  read  Professor  Harvey  C.  Hayes’  piapjer  entitled  “The  Application  of 
.Acoustics  to  Submarine  Surveying’’  which  appieared  as  a  supplement  to  the  Geo- 
graphical  Renew  of  October,  1924,  will  remember  that  the  instrument  devised  by 
the  U.  S.  Navy  measures  the  fundamental  time  interval  that  determines  the  depith 
by  making  the  equal  time  interval  between  successive  sounds  transmitted  equal  to 
it.  The  op)erator  will  know  when  this  has  occurred,  for  then  the  sound  of  an  unre¬ 
flected  signal  will  synchronize  with  the  echo  of  a  preceding  signal.  By  an  ingen¬ 
ious  utilization  of  the  “binaural  ’’  sense  of  direction  one  can  determine  with  this  appa¬ 
ratus  the  direction  of  the  echo  and  consequently  the  slopie  and  direction  of  slopje  of 
the  sea  bed. 

The  app>aratus  constructed  by  the  British  Admiralty  is  developed  along  the  same 
lines  as  the  depth-sounding  appiaratus  patented  by  Reginald  A.  Fessenden  in  this 
country.  By  an  arrangement  of  disks  revolving  at  a  constant  spjeed  a  transmitting 
circuit  and  a  receiving  circuit  are  made  so  that  they  are  interrupted  at  exactly  equal 
intervals  of  time.  No  sound  is  heard  over  the  receiving  circuit  unless  the  interval 
in  time  between  the  interruption  of  the  two  circuits  is  exactly  equal  to  the  time  taken 
for  the  sound  transmitted  to  be  reflected  from  the  sea  bed.  The  British  appiaratus 
is  paerhaps  simpler  in  construction  and  opaeration  than  the  .American,  but  it  seems 
probable  that  the  latter  is  capaable  of  greater  accuracy.  However,  both  these  in¬ 
struments  depaend  on  an  opaerator  actually  using  his  ears  to  determine  the  required 
depth.  This  is  not  necessary  with  the  instrument  invented  by  the  German  physi¬ 
cist  Dr.  Alexander  Behm.  By  simply  pressing  three  buttons  the  depth  is  re¬ 
corded  either  on  a  dial  or  by  ingenious  photographic  means  on  paapaer.  The  opera¬ 
tion  of  the  instrument  depaends  on  electromagnetic  phenomena  and  is  simple  enough 
A  charge  is  exploded  below  the  surface  of  the  water  at  a  known  depth.  The  direct 
sound  of  the  explosion  acts  on  a  receiver  placed  closed  to  the  charge  in  such  a  way 
as  to  start  the  instrument  in  motion.  A  second  receiver,  acoustically  insulated  from 
the  direct  sound,  is  acted  upaon  by  the  echo,  and  the  motion  in  the  instrument  stops. 
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Obviously  the  amount  of  motion  in  the  instrument  is  in  direct  ratio  to  the  funda¬ 
mental  time  interval.  Unfortunately,  this  instrument  is  expensive  to  use  owing  to 
an  explosion  having  to  take  place  for  every  depth  sounded. 

For  the  most  elegant  solution  of  the  problem  we  must  turn  to  France.  Through 
the  researches  of  Professor  Longevin  and  other  eminent  French  scientists  it  has  been 
found  possible  to  utilize  the  piezo-electric  properties  of  quartz  so  that  electric  oscil¬ 
lations  may  be  transformed  into  elastic  oscillations.  These  latter,  which  are  of  the 
nature  of  sound  waves  but  of  a  higher  frequency,  can  be  just  as  easily  reconverted 
back  into  electricity.  Thus  all  the  devices  used  in  radio  transmission,  reception,  and 
amplification  are  available  for  measuring  the  fundamental  time  interval  and  conse¬ 
quently  the  depth.  As  this  time  interval  is  received  through  the  medium  of  an  inter¬ 
rupted  electrical  current,  several  very'  ingenious  automatic  recording  instruments 
have  been  constructed,  and  it  is  possible  by  simply  pressing  a  button  to  read  the 
depth  immediately  on  a  dial  or  for  the  curve  of  the  bottom  of  the  sea  to  be  traced  on 
pa{>er  as  the  ship  proceeds  on  her  course! 

.\n  admirable  series  of  articles  on  this  subject  api>ear  in  Sptcial  Publication  No.  4, 
1925,  of  the  International  Hydrographic  Bureau.  It  also  includes  an  account  of  suc¬ 
cessful  experiments  made  with  the  Hehm  sounding  machine  on  the  reparation  Zeppelin 
ZR.t  during  her  trial  flights  over  Germany.  The  object  of  the  experiments  was  to  find 
out  if  heights  of  aircraft  when  in  flight  might  be  determined  by  acoustical  methods. 

International  Low  Water.  For  most  purposes  the  delineation  of  the  features  of 
the  ocean  bottom  is  best  accomplished  by  referring  the  depths  to  the  plane  of  mean 
sea  level.  But  for  the  purposes  of  the  navigator  a  low  water  datum  is  preferable,  and 
nautical  charts  without  exception  make  use  of  some  low  water  plane.  The  reason 
for  this  is  twofold:  First,  a  low  water  plane  gives  the  mariner  the  minimum  depth 
over  shoal  areas  directly;  and  second,  such  a  plane  makes  the  corrections  for  the  rise 
and  fall  of  the  tide  predominantly  positive,  whereas  with  the  plane  of  mean  sea 
level  half  the  corrections  are  positive  and  half  negative. 

Unfortunately,  however,  various  low  water  datums  may  be  chosen.  Without 
exhausting  the  list  the  following  may  be  cited  as  examples:  mean  low  water,  lower 
low  water,  spring  low  water, storm  low  water, lowest  low'  water.  It  may  therefore  hap- 
I)en  that  two  charts  of  the  same  area  show  different  depths  merely  because  different 
datum  planes  were  used;  and  the  confusion  is  made  even  worse  by  the  fact  that  fre¬ 
quently  no  information  is  given  for  cobrdinating  the  two  datums.  In  an  attempt 
to  eliminate  this  confusion  the  International  Hydrographic  Conference  meeting  in 
London  in  1919  adopted  the  following  resolution:  “It  is  greatly  to  be  desired  that 
a  uniform  datum  plane  should  be  adopte<J  by  all  nations,  and  the  following  rule  is 
suggested  for  the  further  consideration  of  Hydrographers  for  a  universal  datum  plane, 
which  should  Ixi  called  ‘International  low  water.’  That  the  plane  of  reference  below 
mean  sea  level  shall  be  determined  as  follows:  ‘Take  the  range  between  mean  lower 
low  water  and  mean  higher  high  water  and  multiply  this  H  range  by  1.5.’  ’’ 

This  question  of  an  international  datum  forms  the  subject  matter  of  a  special 
publication  of  the  International  Hydrographic  Bureau  (International  Low  Water, 
Special  Publication  No.  5,  1925)  containing  two  papers,  the  first  by  the  Dutch  hydrog- 
rapher.  Rear  Admiral  Phaff,  entitled  “International  Low  Water,"  and  the  second 
by  Commander  H.  D.  Warburg  of  the  British  Admiralty  Hydrographic  Department, 
entitled  “Coordination  of  Chart  Datums.”  Rear  Admiral  Phaff  in  65  pages  dis¬ 
cusses  in  detail  the  applicability  of  the  datums  of  mean  low  water,  mean  low  water 
springs,  mean  low'  water  of  solsticial  springs,  and  lowest  low  tide  to  the  various  types 
of  tides.  The  criterion  he  employs  is  the  percentage  of  negative  corrections  neces¬ 
sary,  and  he  comes  to  the  conclusion  that  "International  low  water  is  an  erroneous 
conception."  He  recommends  separate  datums  for  diurnal,  semi-diurnal,  and  mixed 
tides,  each  of  these  datums  to  be  defined  by  harmonic  constants.  Commander 
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Warburg’s  paper  is  limited  to  six  pages.  Ap[)arently  he  does  not  think  as  badly  of 
“international  low  water.”  He  is  of  the  opinion  that  co()rdination  of  chart  datums 
is  |x)ssible  by  some  such  scheme  as  that  propose<l  in  the  resolution  but  suggests 
average  lowest  low  water  instead  of  lower  low  water.  .Ap()arently,  too,  he  thinks 
none  too  well  of  datums  based  on  harmonic  constants,  inclining  rather  to  those  based 
directly  on  observetl  tides.  jj  \ 


OBITUARY 

Georg  August  Schweinfurth.  The  death  of  Dr,  August  Schweinfurth  in  Berlin 
on  September  20,  1925,  in  his  89th  year,  marks  the  passing  of  the  last  member  of  that 
group  of  scientists  and  explorers  which  includetl  Stanley,  Livingstone,  and  Rohlfs,  men 
who  were  the  pioneers  of  African  exploration  during  the  latter  half  of  the  nineteenth 
century.  Schweinfurth’s  interest  in  botany  early  evinced  itself,  and  it  was  while 
arranging  the  Barim  and  Hartmann  botanical  collection  from  the  Sudan  that  he  be¬ 
came  interested  in  African  flora.  On  his  first  trip  to  .Africa  in  1863  he  explore*!  the 
region  between  the  Re<l  Sea  and  Khartoum.  He  was  so  successful  that  he  was  sent  to 
make  extensive  explorations  in  the  Sudan  between  Abyssinia  and  the  Congo  under  the 
auspices  of  the  Prussian  Academy  of  Sciences.  Schweinfurth  sjjent  three  years  at  this 
task  during  which  time  he  made  an  extensive  botanical  collect  ion.  discovered  the  River 
Welle,  elucidated  much  of  the  hydrography  of  the  Bahr-el  Ghazal  system,  and  by 
discovering  the  pygmy  .Akka  proved  the  existence  of  a  dwarf  race  in  .Africa.  For  his 
work  on  this  expedition  and  its  record  in  his  book,  “  In  the  Heart  of  .Africa,”  he  was 
awarded  the  Founder’s  Gold  Medal  of  the  Royal  Geographical  Society  in  1874. 

In  1873  he  accom|)anied  Rohlfs  on  an  expedition  to  the  Libyan  Desert.  Taking  up 
his  residence  in  Cairo  from  1875  to  1879,  he  foundetl  the  Societe  Khediviale  de  Geo- 
graphie.  Some  of  his  more  important  contributions  ap|)ear  in  the  publications  of  this 
Siociety.  “Antes  .Africanae”  is  another  of  his  better-known  books.  Schweinfurth’s 
further  explorations  were  confined  to  North  .Africa,  particularly  Eg>pt. 

Joseph  P.xrtsch.  By  the  death  of  Joseph  Partsch  at  Leipzig  on  June  22,  1925, 
in  his  74th  year,  Germany  loses  one  of  her  foremost  geographers.  At  the  time  of  his 
death  Dr.  Partsch  was  Professor  Emeritus  of  Geography  at  the  University  of  Leipzig 
where  he  had  succee<led  Ratzel  in  1905,  after  29  years  at  the  University  of  Breslau. 
His  earlier  work  especially  was  in  the  field  of  historical  geography,  wherein  he  showed 
the  value  of  such  study  for  modern  problems,  as  for  instance  in  his  papers  on  climatic 
change  in  the  Metliterranean  region.  Many  of  his  holidays  were  spent  in  the  classical 
lands  of  antiquity  as  fruit  of  which  we  have  the  volume  “  Physikalische  Geographic 
von  Griechenland  ”  (with  C.  Neumann,  1885)  and  the  monographs  supplementary 
to  Petermanns  Mitteilungen,  “Die  Insel  Korfu,”  “Die  Insel  Leukas,”  “Kephallenia 
und  Ithaka”  (Erganzungsheft  88  (1887),  95  (1889),  98  (1890)  respectively).  He 
found  another  field  of  interest  in  Quaternary  glaciation,  carrying  on  pioneer  in¬ 
vestigations  in  the  Mittelgebirgeof  central  Europe:  these  studies  in  the  Riesengebirgc 
and  the  Carpathians  he  continued  until  shortly  before  his  death.  His  last  work,  “  Die 
Hohe  Tatra  zur  Eiszeit,”  was  published  in  1923. 

Partsch  is  best  known  for  his  regional  studies,  notably  the  monograph  on  Silesia, 
his  home  country,  “Schlesien”  (Vol.  i,  1896,  Vol.  2,  191 1)  and  the  volume  “Central 
Europe”  (1903)  in  Mackinder’s  “Regions  of  the  VV’orld  Series,”  the  longer  German 
version  of  which,  “  Mitteleuropa,”  appeared  in  1904.  Partsch  was  one  of  the  mem¬ 
bers  of  the  American  Geographical  Society’s  Transcontinental  Excursion  in  1912 
and  contributed  the  paper  “Die  Nordpazifische  Bahn”  to  the  Memorial  Volume. 

A  detailed  obituaiy  notice  is  given  in  Petermanns  Mitteilungen,  \'ol.  71,  19^5.  PP- 
179-181  while  an  ap{>reciation  of  his  work  apjieareil  in  the  Geographischer  Anzeiger, 
Vol.  22,  1921,  pp.  149-154. 
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The  American  Frontier 

K.  L.  Paxson.  History  of  the  American  Frontier  1763-1893.  xvii  and  598  pp.;  maps, 
index.  Houghton  Mifflin  Co.,  Boston  and  New  York,  1924.  $6.00.  9^^  x 
inches. 

“The  frontier  of  the  British  Empire  made  its  foothold  at  the  river  mouths  on  the 
.Atlantic  side  of  the  North  American  continent  at  the  beginning  of  the  seventeenth 
ccntur>’.”  No  statement  could  combine  history  and  geography  more  intimately 
than  this  opening  .sentence  of  Paxson’s.  No  history  could  be  more  influenced  and 
determined  by  geographical  factors  than  that  of  the  American  frontier.  Here  geog- 
rai)hy  may  be  assumed,  implied  or  expressed,  but  it  cannot  be  ignoretl.  The  author 
had  to  tell  the  story  of  the  march  of  a  line  or  lielt  of  varying  breadth  and  a  thousand 
miles  long,  as  it  swung,  bulged,  doubled,  and  looped  upon  itself  across  the  continent, 
sweeping  through  the  forested  Appalachians,  over  the  dissected  uplands  beyond,  the 
heavy  timber  and  open  plains,  the  treeless  prairies,  the  steppe,  homeless  and  inhospit¬ 
able  as  the  sea,  growing  more  arid  as  it  rises,  the  barrier  of  snow-capped  mountains, 
canyoned  plateaus,  and  stark  deserts,  half  as  wide  as  the  Sahara  and  exacting  more 
courage  and  versatility  to  overcome,  to  the  shores  of  another  sea  with  few  river 
mouths  to  furnish  a  foothold. 

This  ever  shifting  belt  was  made  up  of  people  not  in  hordes  like  Tatars  but  in 
single  families,  scattered  groups,  or  small  companies,  every  individual  of  which  was 
either  adapting  himself  to  a  new  natural  environment  or  moving  on  in  search  of  one. 
Probably  no  people  in  history  were  ever  tried,  trained,  and  rigidly  selected  for  130 
years  by  a  greater  variety  of  [Kisition,  relief,  soil,  climate,  vegetation  or  ever  went 
through  a  more  exacting  geographical  training  school.  The  author  must  set  forth 
what  they  did  to  the  land  and  what  the  land  did  to  them.  He  did  not  undertake  to 
write  a  historical  geography,  but  he  did  write  a  geographical  history'  because  he  could 
not  help  it. 

The  early  colonists  ascended  the  rivers  as  far  as  they  were  navigable,  generally  to 
the  fall  line,  and  above  that  spread  out,  mingling  with  their  riverine  neighbors  on 
either  side.  They  penetrated  the  longitudinal  valleys  of  the  .Appalachians,  along 
which  they  were  distributed  north  and  south.  Settlers  from  New  York,  Pennsyl¬ 
vania,  Virginia,  and  North  Carolina  were  for  the  first  time  mixed  on  a  generous  scale. 
From  the  social  intercourse  and  inter-marriage  of  different  strains  of  British  stock, 
Scotch-Irish,  and  Germans  the  American  character  seems  to  have  been  born.  The 
squabbles  between  the  colonies  over  the  conflicting  territorial  claims  of  their  charters 
and  the  spasmodic  military  raids  against  the  Indians  and  F'rench  may,  by  their  con¬ 
fusion,  have  helped  rather  than  hindered  the  movement  of  pioneers  toward  the  inte¬ 
rior.  When  the  general  political  and  military'  strife  ceasetl  they  w'ere  already  at  the 
head  of  the  Mohawk, at  the  forks  of  the  Ohio, and  on  the  Watauga  in  east  Tennessee. 
The  desperate  struggle  of  the  Rev'olution  along  the  seaboard  did  not  distract  them 
from  their  quest  for  new  lands,  and  at  its  close  they  were  in  possession  of  the  Kentucky 
Blue  Grass  region  and  the  Nashville  basin,  while  Ohio,  Indiana,  and  Illinois  stood 
empty  and  open  for  them  to  come  in. 

The  .American  frontier  was  a  region  in  which  civilization  w'as  being  manufactured 
out  of  raw'  material  and  personnel.  It  was  based  upon  the  possession  of  land  and 
the  creation  of  a  family  home,  followed  by  the  group  institutions,  school,  church, 
crafts,  government.  The  process  was  repeated  by  each  successive  generation,  fur¬ 
nishing  a  social  laboratory  in  which  the  peculiar  spirit  and  meaning  of  American  life 
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was  wrought  out.  According  to  Dr.  Paxson  the  frontier  environment  involved  a 
rigid  selection,  in  which  self-confidence,  imptatient  independence,  economic  and  social 
equality,  distrust  of  absenteeism  and  autonomous  government  were  at  once  the 
conditions  and  the  consequences  of  success.  Hence  in  all  the  states  the  process  of 
constitution  making  was  influenced  by  constant  pressure  from  the  frontier  toward 
lessening  unreasonable  restrictions  and  expanding  the  share  of  the  people  in  the 
direct  management  of  their  government.  It  was  this  pressure  from  the  frontier  which 
finally  broke  down  the  party  of  the  old  men  who  had  been  leaders  in  the  Revolution 
and  established  a  democracy  named  after  its  first  president,  Thomas  Jefferson.  Later 
it  was  the  frontier  which  produced  William  Henry  Harrison,  Andrew  Jackson,  and 
its  “bright,  consummate  flower,"  Abraham  Lincoln,  and  the  momentous  changes 
which  followed  the  career  of  each. 

It  was  for  the  sake  of  the  frontier  that  Louisiana  was  purchased,  but,  chiefly  from 
geographical  causes,  it  was  half  a  century  before  that  ample  domain  was  effectually 
occupied.  The  Indian  tribes  were  a  formidable  barrier,  but,  if  the  country  west  of 
the  Mississippi-Missouri  had  been  like  that  on  the  east,  the  Indians  would  have  been 
soon  swept  away.  The  part  played  by  the  Mississippi  River  and  its  tributaries  in 
the  settlement  and  organization  of  its  basin  to  the  end  of  its  domination  by  the 
Civil  War  has  become  a  commonplace  of  history  and  geography. 

The  influence  of  the  frontier  was  potent  in  the  War  of  1812-1814.  The  new  western 
states  and  territories  where  frontier  life  still  prevailed  had  been  the  children  and  wards 
of  the  nation,  from  which  the  settler  had  taken  the  deed  for  his  land.  His  high  sense 
of  personal  honor  and  dignity  was  easily  sublimated  into  a  sense  of  national  honor. 
The  victories  of  the  war  on  land  were  won  on  the  frontier,  the  defeats  were  suffered 
in  the  old  communities  of  the  east.  As  a  result  of  that  war  the  line  of  the  frontier 
was  pushed  from  Detroit  and  the  Wabash  to  Chicago  and  the  Illinois,  and  there  were 
no  barriers  left  in  the  roads  to  the  Mississippi. 

The  mass  of  frontiersmen  were  poor  and  in  debt  for  their  land,  and  the  attempts 
of  the  Federal  government  and  of  state  and  private  banks  to  collect  their  claims 
bred  a  distrust  of  financial  institutions  which  remained  potent  far  into  the  nineteenth 
century  and  gave  rise  to  the  issues  in  the  campaigns  in  which  another  son  of  the 
frontier,  William  Jennings  Bryan,  became  distinguished. 

In  the  years  between  1815  and  1850  the  United  States  made  its  great  strides  toward 
nationality.  ‘^And  at  nearly  every  step,"  says  Dr.  Paxson,  “the  decision  was  made 
upon  some  point  presented  out  of  the  experience  of  the  region  commonly  called  the 
West,"  which  was  either  in  the  primitive  stage  of  the  new  frontier  or  had  recently 
passed  beyond  it. 

By  1841  the  frontier  had  marched  to  the  western  boundaries  of  Arkansas,  Missouri, 
Illinois,  and  Wisconsin  but  had  changed  its  character  from  one  of  unoccupied  or  re¬ 
cently  settled  agricultural  land  to  a  boundary  Ijetween  white  farmers  and  red  Indians. 
The  transfer  of  Indian  tribes  to  the  area  now  known  as  the  Great  Plains  was  a  clear 
and  direct  response  to  contrasted  geographical  conditions.  The  semiarid  Plains 
were  then  worthless  for  agriculture  but  abounded  in  game,  which  formed  the  basis 
of  the  red  man’s  economy.  The  only  white  inhabitants  were  a  few  scattered  trappers, 
hunters,  and  fur  traders;  and  the  colonization  of  the  Indians  was,  for  the  time  being, 
a  wise  and  logical  solution  of  a  difficult  problem. 

The  lead  mines  of  Dubuque  and  the  pine  forests  of  Minnesota  were  the  physical 
factors  which  initiated  the  settlement  of  the  upper  Mississippi  basin.  The  rich  cotton 
lands  of  the  Mexican  territory  of  Texas  tempted  thousands  of  southern  planters  to 
colonize  an  alien  country,  and  through  them  independence  for  the  Lone  Star  State 
was  speedily  won. 

The  Great  Plains  and  the  Rocky  Mountains  reacted  upon  the  successive  waves 
of  western  migration  somewhat  as  the  fixed  blocks  of  old  land  have  upon  the  earth 
waves  of  folded  mountain  building.  In  each  case  there  was  a  barrier  which  neither 
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the  human  nor  the  geological  waves  could  cover  or  sweep  away.  Across  the  great 
harrier  the  American  frontier  could  not  advance  unbroken,  but  it  cut  a  few  channels 
through  it.  These  were  the  Oregon  and  Santa  Fe  trails  leading  through  to  the  Pacific 
coast  lands  where  the  streams  of  frontiersmen  expanded  into  pools,  essentially  similar 
to  the  broad  spaces  from  which  they  came  but  differing  notably  in  details.  This 
involved  a  new  and  more  exacting  selection.  The  frontiersman  of  the  Middle  West 
moved  on  only  a  few  score,  or  at  most  a  few  hundred,  miles  from  his  old  neighbors; 
but  the  Oregon  immigrant  must  possess  the  means  and  the  courage  to  undertake 
and  the  grit  to  accomplish  a  trek  of  2000  miles  through  rugged  and  hostile  country 
and  then  to  make  his  home  under  conditions  of  isolation  hitherto  unparalleled.  The 
Santa  Fe  trail  was  used  only  by  traders,  not  by  settlers;  but  it  served  to  dissipate  the 
mythical  belief  in  the  Great  American  Desert  and  to  break  up  the  policy  of  Indian 
occupation  in  the  southwest. 

The  flight  of  the  Mormons  to  Great  Salt  Lake  and  their  success  in  establishing, 
on  the  border  of  the  real  American  desert,  the  state  of  Deseret,  based  on  agriculture 
by  irrigation  and  the  peculiar  physical  features  of  the  Jordan  valley  which  made  their 
success  possible,  constitute  the  most  remarkable  instance  in  American  history  of 
geographic  control  over  human  events. 

The  discovery  of  gold  in  California  in  1848  startetl  new  and  flooded  streams  of 
migration  over  and  around  the  great  barrier,  some  overland,  some  by  way  of  Panama, 
and  some  around  Cape  Horn,  composed  of  a  new  type  of  pioneer,  not  farmers  but 
miners.  By  1 850  there  were  three  spontaneous  colonies  beyond  the  Rocky  Mountains, 
each  the  fruit  of  the  double  distilled  spirit  of  the  frontier,  owing  nothing  to  presidents 
or  legislatures — Oregon,  Deseret,  and  California. 

.Mmut  i860  the  frontier  came  under  the  control  of  a  new  factor,  the  railroad,  and 
its  general  shift  and  advance  were  determined  by  the  position  of  the  railhead  on  the 
numerous  lines  ever  pushing  westward.  The  subsequent  history  of  the  American 
frontier  consists  of  a  series  of  local  episodes  rather  than  of  a  general  movement. 
One  of  these,  known  as  the  “Pikes  Peak  or  Bust”  of  the  fifty-niners,  following  the 
discovery  of  gold  near  the  site  of  the  present  city  of  Denver,  resulted  in  the  state 
of  Colorado;  and  a  similar  discovery  in  the  foothills  of  the  Sierra  Nevada  brought  the 
state  of  Nevada  into  the  Union.  .Arizona  and  Idaho  also  owe  their  political  unity 
to  the  discovery  of  mineral  wealth. 

The  former  Indian  country  became  the  “cow  country,”  full  of  thrilling  adventure 
and  enshrined  in  romance,  which  may  be  regarded  as  the  last  form  of  the  .American 
frontier  on  a  large  scale.  The  completion  of  ten  or  more  transcontinental  railroads 
brought  an  end  to  its  inifiortance  if  not  to  its  existence.  Its  ghost  may  still  be  shown 
upon  the  map  in  the  form  of  the  eastern  and  western  boundaries  of  an  area  of  sparse 
|K)pulation,  which  roughly  indicates  the  position  of  the  Great  Barrier  still  unconquered. 

Dr.  Paxson  has  told,  with  erudition  and  clearness,  the  story  of  how  the  people 
of  the  United  States  took  possession  of  the  land.  He  has  not  ignored  the  other  side 
of  the  story,  how  the  land  took  possession  of  the  people;  but,  in  his  work  as  a  historian, 
the  character  and  function  of  the  land  is  necessarily  assumed  or  hidden  in  a  mass  of 
political  details.  It  still  remains  for  the  geographer  to  tell  us,  not  so  much  what  the 
people  have  done  to  the  land,  but  ever>  thing  ascertainable  about  what  the  land  has 
done  to  the  people.  Charles  Redaway  Dryer 

The  Dismal  Swamp  of  Virginia 

C.  F.  Stansbl'ry.  The  Lake  of  the  Great  Dismal.  With  a  preface  by  Don  Marquis. 

XV  and  238  pp.;  map,  ills.  Albert  &  Charles  Boni,  New  York,  1925.  S4.00. 

8J^  x  6  inches. 

This  is  an  admirable  little  book,  of  value  both  to  the  scientist  and  the  popular 
reader.  It  tells  of  visits  to  the  miscalled  Dismal  Swamp  at  all  seasons  of  the  year. 
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It  has  louR  chapters  about  its  animal  and  plant  life  and  about  its  geography  and 
geology.  .Another  jKirt,  cntitle<l  “Human  Documents,”  covers  its  history.  Still 
another  deals  with  its  legend,  put  into  verse  by  Tom  Moore. 

.\bout  thirty  miles  long  and  fifteen  wide,  the  Swamp  is  half  in  Virginia  and  half 
in  North  ('arolina.  It  is  bisected  by  a  ship  canal.  In  its  center  is  the  lonely  Lake 
Drummoml.  The  Swamp  is  still  largely  covered  by  Ix'autiful  forest  in  which  roams 
much  big  game.  Slowly  it  is  l>c‘ing  civilized,  that  is  drained  and  destroyed,  .And  this 
is  a  pity,  for,  as  (ieorge  Washington  wrote,  “the  so-caIle<l  Dismal  Swamp  is  a  glorious 
paraclise."  The  part  of  wisdom  indetnl  would  lx?  to  save  for  future  generations  what 
remains  of  this  “  paradise”  by  taking  it  for  a  national  forest  an<l  game  reserve.  Would 


this  couhl  Ik;  done! 


EIdwin  Swift  Bai.ch 


The  Vegetation  of  the  United  States 

().  E.  Baker.  Atlas  of  American  Agriculture.  Part  I,  The  Physical  Basis  of  Agri¬ 
culture.  Section  E,  Natural  Vegetation:  Grassland  and  Desert  Shrub,  by  II. 
L.  Shantz;  E'orests,  by  Raphael  Zon,  29  pp.;  maps,  diagrs.,  ills.,  bibliogr. 
(iovernment  Printing  Office,  Washington,  1924.  19  x  13}^  inches. 

•A  valuable  and  lieautiful  colored  map  of  the  natural  vegetation  regions  of  the 
United  States,  scale  i  :  8,000,000,  with  24  atlas-size  pages  of  text,  about  one-third 
covere<l  by  56  admirable  half-tones  of  trees,  shrubs,  and  landscapes.  The  authors 
state  that  it  is  highly  generalized  and  call  it  preliminary.  The  reviewer  will  content 

himself  with  description  and 
an  expression  of  apprecia¬ 
tion.  His  annexed  diagram 
sets  out  the  broader  divi¬ 
sions  in  a  broad  way. 

There  are  three  types: 
grasslands,  eastern  and 
western  forests,  and  desert 
shrubs. 

The  grasslands  (3)  cross 
the  country  in  a  north  to 
south  belt  500  or  600  miles 
wide  from  Mexico  to  Can¬ 
ada;  they  are  our  prairies 
and  high  plains,  but  they 
also  include  strips  of  coast 
in  the  Southern  States  and 
the  Black  Belt  of  Alabama. 

"The  eastern  forest  (i)  is  essentially  broad-leaved  in  composition  and  of  un¬ 
broken  distribution,  covering  Ixjth  valleys  and  mountains,  .  .  .  has  200  species 

of  broad-leaved  trees,  many  of  which  cover  large  areas  and  are  of  immense  value." 
Of  conifers  it  has  but  29  species.  Formerly  the  eastern  forests  were  unbroken  and 
comprised  more  than  1,000,000  square  miles;  but  now  probably  not  more  than 
260,000  square  miles  of  merchantable  timber  is  left,  half  broad-leaved  trees  and 
half  conifers,  of  which  20,000  square  miles  are  in  the  Northeastern  States,  20,000 
in  the  Lake  States,  and  90,000  in  the  Southern  States. 

The  western  forest  (2),  as  the  diagram  shows,  is  in  two  parts,  rather  massive  in 
the  northern  part  of  the  Pacific  region,  continuous  along  the  mountains  in  the 
southern  part  of  the  Pacific  coast,  and  quite  irregular  along  the  Rocky  Mountains, 
with  a  whole  swarm  of  little  linear  patches  along  the  crests  of  basin  ranges  between. 
“  The  western  forest  .  .  .  is  distinctly  coniferous  in  character  .  .  .  and 


Fig.  I — DiaRramniatic  map  of  the  veRetation  regions  of  the 
L’nite.i  States  drawn  by  the  reviewer.  The  regions  are:  1,  E;ast- 
ern  Forest;  2,  Western  Forest;  3,  Grasslands;  4,  Desert  Shrubs. 
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is  interrupted  by  treeless  valleys.  .  .  .  [It]  has  only  about  too  broad-leaved 

species,  few  of  which  are  of  any  considerable  value."  It  has  65  species  of  conifers, 
for  which  no  specific  statement  is  made;  but  I  infer  they  are  of  great  value.  "It  now' 
includes  1.^0,000  square  miles  of  merchantable  forest,  of  which  about  65,000  square 
miles  lie  in  the  Cascade- Sierra  and  Coast  Ranges  in  the  States  of  Washington, 
Oregon,  and  California,  and  about  the  same  amount  in  the  Rocky  Mountains." 
“In  the  British  possessions,  north  of  the  fiftieth  degree  of  latitude,  the  two  forest 
divisions  come  together  in  one  great  stretch  of  continuous  subarctic  forests,  extend¬ 
ing  from  the  Atlantic  to  the  Pacific.  In  the  south  the  forests  of  the  eastern  and  west¬ 
ern  regions  are  also  united  by  a  narrow  strip  of  forest  peculiar  to  the  plateau  of 
northern  .Mexico  and  possessing  features  common  to  both  regions." 

The  desert  shrub  region  (4)  lies  in  the  valleys  and  lower  parts  of  the  Great  Basin, 
broadening  out  tow'ard  the  south,  "and  along  the  Mexican  boundary  forms  a  con¬ 
tinuous  strip  extending  from  the  Pacific  Ocean  to  the  Gulf  of  Mexico,  interrupted 
only  here  and  there  at  higher  elevations."  The  character  of  the  desert  shrub  vege¬ 
tation  is  intimated  by  the  names  of  its  three  color  subdivisions  on  the  map — sage¬ 
brush,  creosote  bush,  and  greasewood. 

The  large  colored  map  has  nine  subdivisions  of  eastern  forests,  nine  of  western 
forests,  seven  of  grasslands,  and  three  of  desert  shrubs. 

Most  of  the  text  is  devoted  to  detailed  description  of  the  vegetation,  its  habitats, 
and  the  climatic  conditions  that  control  them — a  w'ealth  of  information  wonderfully 
illustrated  with  pictures  of  natural  tree  and  plant  groupings.  The  common  names 
of  about  250  plants  are  given  and  a  list  of  selected  references. 

When  one  takes  his  narrow,  local  views  from  the  house  windows  to  the  map,  he 
may  be  disappointed  to  miss  the  familiar  detail  in  the  generalizations.  With  the 
words  of  "Michigan,  my  Michigan"  in  mind,  one  looks  for  "Saginaw’s  tall  whi.s- 
pv-ring  pines"  around  Saginaw  Bay  but  finds  only  beech-maple  and  oak-hickory 
groupings.  Why  that  legend  of  wonderful  forests  of  cork  pine  of  Saginaw,  the  forests 
that  finally  melted  aw'ay  before  the  ax  in  1888?  Should  they  not  show  somewhere 
on  this  map?  Surely  the  fact  that  they  have  been  cut  off  has  not  removed  them  from 
a  map  of  natural  vegetation.  However,  generalization  is  sure  to  blur  detail. 

The  Department  is  to  be  congratulated  on  the  choice  of  scale,  i :  8,000,000,  for 
these  maps.  When  folded,  13H  by  *8  inches  is  about  the  maximum  convenient 
atlas  size.  The  I  :  7,000,000  relief  and  geological  maps  of  the  United  States  by  the 
Geological  Survey  are  just  too  large,  except  to  frame  and  hang  on  the  wall. 

The  base  map  has  rivers,  relief  lightly  hachured,  names,  and  a  good  selection  of 
cities  and  towns. 

The  Office  of  Publications  of  the  Department  of  Agriculture  has  a  number  of 
copies  for  free  distribution  to  college  and  normal  school  teachers  who  will  make 
immediate  and  material  use  of  the  work.  Mark  Jefferson 

American  Climatology 

R.  DeC.  Ward.  The  Climates  of  the  United  States,  xvi  and  518  pp.;  maps,  diagrs., 
index.  Ginn  &  Co.,  Boston,  1925.  $4.00.  8^  x  6  inches. 

This  is  a  readable  book  on  an  interesting  theme  by  a  man  who  knows  his  subject. 
Professor  Ward  is  not  one  to  veil  his  meaning  in  a  cloud  of  words.  He  presents  his 
material  in  an  orderly  way  and  with  a  clearness  not  always  characteristic  of  academic 
circles.  The  book  lacks  any  trace  of  dogmatism.  One  hardly  realizes  that  he  is 
reading  a  textbook:  the  narrative  as  well  as  the  matter  of  the  text  holds  the  interest. 
The  secret  may  be  found  perhaps  in  the  fact  that  the  book  has  been  slow  in  maturing. 
.Many  articles  ap()earing  first  in  magazine  form,  published  for  example  in  the  Geo- 
graphical  Review,  have  here  a  later  setting.  The  author  has  had  many  advantages, 
not  the  least  being  his  own  training  in  translating  Hann’s  "Handbuch  der  Klimatol- 
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ogio,  ’’  his  work  for  the“  Encyclojiawlia  Hritannira,  ”  and  a  long  experience  as  erlitor  of 
the  Ameri(an  Meteorological  Journal  and  as  contributing  editor  of  the  Geographical 
Review.  He  has  also  had  access  to  the  Harvard  University  library;  and  not  far  from 
his  desk,  in  fact  under  his  control,  is  the  extensive  material  of  the  Climatological 
I^lwratory  of  Harvard  University  whose  preiiaration  was  originally  planned  by 
I’rofessor  W  illiam  M.  Davis. 

It  is  pleasant  to  notice  in  the  Introduction  evidence  of  the  friendly  relation  hold- 
ing  through  long  years  of  these  two  men — two  who  have  done  so  much  for  American 
climatology  “  IVofessor  Davis,"  says  Ward,  “has  been  a  constant  inspiration  to 
me  throughout  my  professional  career.  I  have  never  faileil  to  receive  interested  and 
helpful  criticism  atnl  encouragement  during  more  than  thirty-five  years  of  association 
and  friendship."  Truly  a  fine  tribute  from  the  younger  to  the  veteran  worker. 

There  are  twenty-three  chapters,  varying  in  length  from  eight  to  fifty  pages,  treat¬ 
ing  of  climatic  controls,  the  weather  element,  frost,  wimls,  rainfall  tyjies,  cold  waves, 
blizzards,  lan«l  and  sea  breezes,  climate  and  health,  climate  and  crops,  and  finally 
the  climate  of  Alaska.  It  is  not  to  be  ex()ected  that  in  any  of  these  chapters  the  List 
word  on  the  subject  has  been  said;  but  there  are  many  footnotes  and  copious  refer¬ 
ences,  brought  up  to  the  present  year. 

Without  (juestion  the  Ixxik  is  one  that  college  instructors  should  use  in  their  courses 
in  geography — if  by  this  we  mean  the  study  of  man  as  controlled  by  environment, 
for  the  age  is  now  ujxm  us  when  the  air  he  lives  in  rather  than  the  ground  he  walks  on 
must  be  given  first  consideration.  When  all  is  said  and  done,  the  seat  of  the  phenom¬ 
ena  which  collectively  make  climate  lies  above  us  in  the  country  of  the  clouds. 
This  is  the  terra  incognita  of  today;  but  surveys  are  preparing,  and  jiathways  in  the 
shajie  of  air  routes  will  srxm  be  shown  ujxm  our  maps.  For  the  present,  however, 
this  volume  on  the  “Climates  of  the  United  States”  serves  our  needs  excellently 
and  gives  all  that  is  actually  known  of  surface  conditions;  that  is  the  flow  of  the  air 
at  the  Ixjttom  of  the  atmosphere,  and  the  summed  up  result,  commonly  called  climate. 

Where  all  is  gixxl  it  is  not  easy  to  pick  out  special  chapters  as  deserving  of  praise, 
but  we  think  the  chapter  on  prevailing  winds  and  the  following  one  on  mean  annual 
rainfall  merit  sjiecial  notice.  Contrast,  for  example,  the  charts  showing  prevailing 
winds  in  January  with  those  in  July.  .An  instructor  in  geography  may  very  profitably 
start  his  class  on  the  trail  of  the  shifting  flow  from  season  to  season  and  rerjuire  his 
students  to  link  up  the  regimen  of  the  winds  in  their  own  locality  with  the  larger  cir¬ 
culation.  When  the  class  has  mastered  the  wind  controls  of  their  own  locality,  they 
will  be  able  to  reason  why  the  bottles  of  heaven,  as  the  clouds  are  well  called  in  the 
lxx)k  of  Job,  sometimes  fail  to  empty  their  contents  while  at  other  times,  when 
seemingly  empty,  they  quickly  fill  and  suddenly  pour  forth  abundantly.  Wind  and 
rain — these  are  the  two  great  factors  in  determining  the  climate  of  a  place. 

Alexander  McAdie 

The  Government  Stidy  of  Rubber  1’roduction 

D.  M.  Figart.  The  Plantation  Rubber  Industry  in  the  Middle  East,  x  and  .^17  pp.: 
maps,  diagrs.,  ills.,  bibliogr.,  index.  U.  S.  Dept,  of  Commerce,  Trade  Promotion 
Ser.  No.  2,  Washington,  1925.  50  cents.  9x6  inches. 

The  people  of  the  United  States  with  their  automobiles  approaching  twenty 
millions  in  number  and  using  about  three  quarters  of  the  world’s  rubber  are  deeply 
interested  in  the  maintenance  of  a  cheap  rubber  supply,  hence  the  creation  of  the 
Crude  Rubber  Section  of  the  U.  S.  Department  of  Commerce. 

Its  punx)se  was  "to  investigate  and  report  on  the  possibilities  of  developing  the 
rubber-plantation  industry  in  the  Philippines  and  Latin  America.  ”  One  of  the  causes 
contributory  to  its  formation  was  the  British  “Stevenson"  Act  of  1922  restricting 
exports  of  rubber  from  British  possessions  after  years  of  overproduction. 
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The  Crutle  Rubber  Section  under  the  direction  of  Dr.  H.  N.  VVhitford  is  to  be 
congratulated  U|X)n  the  remarkably  thorough  manner  in  which  it  seems  to  have  set 
alMUt  the  task.  The  rejwrt  under  discussion  follows  the  first  publication  dealing 
with  the  “  Marketing  of  Plantation  Rubber”  and  very  properly  deals  with  the  Middle 
East,  comprising  Ceylon,  India,  Burma,  Malaya,  Netherlands  India,  Indo-China, 
British  North  Borneo,  Sarawak,  Brunei,  Siam,  and  the  Pacific  Islands;  for  by  1923 
these  countries  were  together  producing  9;^  jier  cent  of  the  total  supply  of  rubber. 
The  report  is  an  exceetlingly  business-like,  illuminating,  and  well  balanceil  state¬ 
ment,  and  much  of  it  is  of  the  highest  interest  to  the  geographer. 

1  he  physical  conditions  of  production  are  discussed  in  considerable  detail  in  each 
of  the  sections  devotetl  to  the  separate  countries.  Of  the  various  elements  rainfall 
h.is  the  greatest  single  im|Kjrtance.  The  relationship  between  monthly  precipitation 
and  the  yield  of  rubber  is  brought  out  in  a  series  of  ten  graphs.  In  the  main  pro<lucing 
countries  north  of  the  equator  the  minimum  rainfall  is  between  January’  and  March, 
and  except  in  Burma  the  lowest  protluction  immediately  follows  this  minimum,  this 
being  the  “wintering”  jieriod  when  tapping  is  greatly  reduced  or  stoppetl  while  the 
new  leaves  are  forming.  In  Java  the  heaviest  “wintering ’’month  is  August.  Through¬ 
out  the  year  the  flow  of  latex  increases  to  its  maximum  in  December  in  nearly  all 
cases.  This  rise  is  almost  continuous  in  Malaya  and  Sumatra,  and  rainfall  in  Malaya 
is  ideal  for  rubber  cultivation.  There  are  neither  long  droughts  nor  long  w’et  seasons. 
Kublx.*r  flow  is  irregular  in  Ceylon  and  southern  India,  while  in  Burma  there  is  nearly 
a  stopj>age  in  production  from  July  to  September.  These  «lifferences  are  due  to  the 
fact  that  the  excessive  rainfall  of  the  summer  monsoon  is  unfavorable  to  rubber 
yield.  The  Hevea  tree  in  fact  is  not  really  at  home  in  a  pronounced  monsoon  climate 
with  its  extremes  of  precipitation. 

.Sj)ace  does  not  permit  of  a  digest  of  even  the  most  outstanding  relationships  be- 
twi*en  physical  features  and  the  distribution  of  plantations;  but  it  should  be  mentioned 
that  among  those  which  receive  systematic  attention  in  the  regional  sections  are  the 
following:  Topographic  features  (altitude,  slope,  etc.)  as  affecting  (i)  distribution  of 
plantations,  (2)  methods  of  regulating  run-off  and  soil  wash,  (3)  relative  costs  of  tap¬ 
ping;  nature  of  the  soil  as  related  to  the  water  table,  e.  g.  in  the  low  alluvial  soils  of 
Malaya  and  Sumatra  with  a  high  water  table  rubber  seems  to  grow  rapully  during 
the  early  years,  but  the  trees  soon  reach  a  maximum  of  yield  below  that  of  upland 
plantations.  The  maps  of  the  various  countries  indicate  the  areas  under  rubber,  and 
estimates  are  given  of  available  land  suitable  for  its  cultivation.  Communication 
facilities  are  discussed,  railways  and  ports  being  shown  on  the  maps.  Likewise  refer¬ 
ence  is  generally  made  to  the  distribution  and  importance  of  other  crops,  and  the 
local  food  supply  always  receives  careful  consideration. 

Considering  its  small  size  this  report  gives  a  very  thorough  treatment  of  the  human 
asjHxrts  of  the  plantation,  always,  of  course,  in  relation  to  efficiency  of  labor  and  cost 
of  producing  rubber.  We  learn  a  great  deal  of  the  constant  migration  of  laborers. 
Thus  the  only  plantations  for  which  indigenous  labor  suffices  are  those  of  India, 
Java,  and  Indo-China;  and  of  these  only  Java  appears  to  rely  to  any  extent  upon 
near-by  residents.  These  countries  together  supply  only  about  one-tenth  of  the 
rubber  of  the  Middle  Elast.  The  Tamil  population  of  Madras  Presidency  provides 
the  rubber  labor  of  Ceylon,  where  the  average  annual  immigration  (1910-1922) 
numfx?red  87,000;  and  in  1921  resident  Tamils  formed  86.9  per  cent  of  the  popula¬ 
tion  of  the  estates.  Burma  also  draws  upon  southern  India.  In  British  Malaya  the 
average  number  of  Indian  laborers  arriving  yearly  (1915-1922)  was  about  50,000; 
and  in  1921  Indians  formed  69.3  per  cent  of  the  population  of  the  rubber  estates, 
next  in  order  being  the  Chinese  (18.9  per  cent)  and  the  Malayans  (10.2  per  cent). . 

I  Emigration  from  southern  India  is  greatly  influenced  by  Indian  weather  conditions, 
a  low  monsoon  rainfall  leading  to  famine  and  inducing  emigration.  But  the  Madras 

I  peasant  has  a  standing  encouragement  to  seek  work  abroad,  where  he  is  better  housed. 
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paid,  and  fed  than  he  is  at  home.  Similar  circumstances  affect  the  movements  of 
Chinese, especially  from  Kwangtung,  Kwansi,and  Fukien;  but  the  abnormal  economic 
conditions — of  exchange,  etc. — existing  during  and  after  the  war  have  led  to  special 
variation  in  the  number  of  emigrants.  The  Chinese  go  to  the  rubber  estates  of  Ma¬ 
laya,  Sumatra,  and  Borneo;  and  the  volume  and  variation  of  the  movement  to  the 
former  can  be  partly  gauged  from  the  figures  relating  to  arrivals  and  departures  from 
Singaiwre  between  1911  and  1923,  although  these  presumably  represent  much  more 
than  rubber  labor.  The  lowest  number  of  immigrants  (1918)  was  over  58,000,  and 
the  highest  (1911)  nearly  270,000,  while  the  departures  in  respective  years  num¬ 
bered  from  about  one-third  to  two-thirds  of  the  arrivals.  The  dense  population  of 
Java  furnishes  most  of  the  rubber  labor  in  all  other  parts  of  Netherlands  India  and 
es|)ecially  in  Sumatra  as  well  as  a  small  proportion  in  Malaya  and  British  North 
Borneo.  Indentured  Javanese  laborers  emigrating  to  Dutch  East  Indian  possessions 
varied  in  number  (1914-1921)  between  20,248  (1914)  and  67,680  (1919).  The  planta¬ 
tions  of  Cochin  China  are  mostly  worked  by  labor  imported  from  Tonkin  and  Annam. 
Numerous  comparisons  are  made  regarding  the  different  races.  The  general  opinion 
in  Malaya  seems  fairly  typical — that  the  Tamil  is  not  the  equal  of  the  Javanese  or 
Chinese.  The  only  objection  to  the  Chinese  appears  to  be  the  greater  fluctuation 
in  his  wages.  An  interesting  aspect  of  labor  costs  emerges  from  consideration  In  the 
case  of  each  country  of  the  variation  of  food  prices  and  particularly  in  respect  of  rice, 
this  being  specially  dependent  on  the  monsoon  rains. 

Statistics  of  all  sorts  appear  to  the  reviewer  to  be  handled  satisfactorily,  and  the 
liberal  use  of  graphs  helps  the  reader  greatly  to  appreciate  their  significance. 

The  concluding  pages  of  the  book  are  devoted  to  estimates  of  future  potential 
rubber  production  up  to  1930,  leaving  future  plantings  out  of  account,  since  these 
would  not  have  come  into  bearing  by  that  year.  Up  to  191 1  the  whole  of  the  planta¬ 
tion  rubber  from  the  Middle  E^st  came  from  British  possessions.  In  1922  thtf  British 
share  was  72  per  cent;  in  1923  it  was  63  per  cent,  and  for  1924  it  is  here  estimated  at 
53  per  cent.  The  decline  in  the  last  two  years  is  of  course  the  result  of  the  restric¬ 
tion  polic>’.  In  these  last  years  the  natives  of  Netherlands  India  have  become  an 
important  and  probably  a  permanent  factor  in  rubber  production. 

Alan  G.  Ogilvie 

Historical  and  Regional  Geography  of  Australia 

S.  H.  Roberts.  History  of  Australian  Land  Settlement  (1788-1920).  xx  and  427 
pp.;  maps,  diagrs.,  bibliogr.,  index.  Macmillan  &  Co.  Ltd.  and  Melbourne 
Univ.  Press,  Melbourne,  1924.  10  x  6j^  inches. 

A.  G.  Price.  The  Foundation  and  Settlement  of  South  Australia  1829-1845:  A 
Study  of  the  Colonization  Movement,  Based  on  the  Records  of  the  South  Austra¬ 
lian  Government  and  on  Other  Authoritative  Dociunents.  xii  and  260  pp.; 
maps,  ills.,  bibliogr.,  index.  F.  VV.  Preece,  Adelaide,  1924.  12s.  6d.  9x6  inches. 
J.  S.  Battye.  Western  Australia:  A  History  from  Its  Discovery  to  the  Inaugura¬ 
tion  of  the  Commonwealth.  480  pp.;  map,  ills.,  index.  Oxford  University  Press, 
American  Branch,  1924.  9x6  inches. 

Kurt  Hassert.  Australian  und  Neuseeland  geographisch  und  wirtschaftlich. 
\’iii  and  178  pp.;  maps,  diagrs.,  bibliogr.,  index.  (Perthes’  Kleine  VSiker-  und 
Lilnderkunde  zum  Gebrauch  im  praktischen  Leben,  Vol.  12.)  Friedrich  Andreas 
Perthes,  Gotha  and  Stuttgart,  1924.  M.  4.  8H  x  5H  inches. 

In  the  three  historical  volumes  listed,  each  author  looks  beyond  political  events  to 
more  fundamental  economic  and  social  movements,  and — particularly  Roberts  and 
Price — to  the  geographical  background. 

Roberts  deals  with  the  extraordinarily  complex  history  of  Australian  land  settle¬ 
ment:  complex  because  of  the  absence  of  any  uniform  federal  land  policy  and  be- 
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cause  of  many  diverse  and  conflicting  elements  among  the  settlers  themselves,  whether 
freemen  or  convicts;  farmers,  shepherds,  cattlemen,  or  miners;  purchasers,  grantees, 
or  squatters.  The  volume  is  scholarly,  well  documented,  and  readable.  An  abun¬ 
dance  of  clear,  diagrammatic  maps  in  black  and  white  show  the  advance  of  settle¬ 
ment  province  by  province.  The  writer  does  not  become  so  deeply  inv’olved  in  the 
legal  intricacies  of  land  law  and  administration  (though  to  these  subjects  he  gives 
ample  attention)  as  to  lose  sight  of  the  broader  bearings,  not  to  speak  of  the  color 
and  romance,  of  his  theme. 

From  the  compact  nucleus  of  settlement  around  Sydney  we  follow  the  advance  of 
the  frontier  westward  across  the  Blue  Mountains.  The  discovery  of  the  “well- 
watered  and  scantily-timbered  Bathurst  Plains  (in  1813)  shattered  for  ever  the  con¬ 
ception  that  beyond  the  mountains  was  a  desert  scorched  by  winds  as  devastating 
as  the  ‘Khamseen  of  Egv’pt,’  ”  as  the  geographer  Malte-Brun  had  pictured  it.  Soon 
after  this  discovery’  and  with  the  introduction  of  “the  fine  woolled  sheep  of  S|>ain” 
came  the  development  of  “squatting,”  that  peculiarly  .Australian  form  of  land  occu¬ 
pation,  the  "unique  and  unauthorized  occupation  of  large  provinces”  for  grazing 
purposes.  Roberts’  story  of  the  spread  of  the  squatters  into  the  wilds,  far  beyond 
farms  and  limits  of  authorized  settlement;  the  glimpses  he  gives  us  of  their  life  and  of 
the  adventurous,  exploring  spirit  that  led  them  onward;  the  dark  picture  he  draws  of 
the  insuperable  difficulties  against  which  they  often  had  to  contend — these  are  per¬ 
haps  the  finest  chapters  of  the  book. 

This  expansive  period  of  the  mid-century  w’as  inevitably  followed  by  the  fencing-in 
of  the  “runs”  and  by  legislation  whereby  the  squatters  were  enabled,  in  one  way  or 
another,  to  obtain  legal  possession  of  their  lands.  But  accompanying  this  came 
speculation  in  land,  the  accumulation  of  vast  tracts  in  the  hands  of  the  few,  and 
finally,  towards  the  end  of  the  century,  a  movement  toward  governmental  repurchase, 
resubdivision,  and  closer  settlement. 

One  cannot  study  the  advance  of  the  Australian  frontier  without  being  reminded 
of  the  advance  of  our  own  frontier  west  of  the  hundrerlth  meridian:  in  both  cases 
almost  ceaseless  have  been  the  conflicts  between  grazing  and  agricultural  interests: 
in  both,  thorny  questions  have  arisen  over  the  disposition  of  unoccupied  tracts;  in 
both,  gold  discoveries  and  the  influx  of  miners  have  added  complications  to  an  already 
complicated  situation;  above  all,  in  both  there  has  loomed  the  constant  menace  of 
drought. 

On  the  arid  plains  fringing  the  desertic  regions  of  the  interior,  Australia  has  seen 
tragic  parallels  to  the  premature  rush  of  settlers  in  the  eighties  beyond  the  drought 
limit  in  western  Kansas,  Nebraska,  and  South  Dakota  (see  the  note  "Rainfall  and 
Populism  in  Kansas,”  etc.,  in  this  number  of  the  Review).  In  the  volume  cited  above, 
llassert  discusses  types  of  grass  and  herb  that  grow  in  the  dry  parts  of  .Australia. 
These  put  forth  immense  quantities  of  seeds  that  lie  dormant  through  the  long,  dry 
spells  but  when  the  rare  rains  come  spring  to  life  in  amazing  but  short-lived  luxuri¬ 
ance.  This  occasional  and  treacherous  semblance  of  productivity  is  characteristic 
of  desert  margins  and,  when  understood,  leads  to  no  dire  consequences.  On  the  other 
hand,  when  not  understood,  it  may  lure  the  unsuspecting  pioneer  into  districts  that 
cannot  support  permanent  settlement  without  irrigation.  In  1859,  on  the  northern 
fringe  of  the  settled  part  of  South  Australia,  “there  had  been  a  succession  of  good 
seasons — ‘there  was  waving  grass  on  Boolcunda.’  ”  As  a  consequence  the  govern¬ 
ment  placed  abnormally  high  valuations  on  the  “runs.”  Unable  to  meet  the  prices, 
many  of  the  squatters  abandoned  their  holdings;  years  of  drought  followed,  and, 
"es{)ecially  to  the  north  of  Mount  Remarkable,  the  saltbush  was  almost  destroyed 
and  ‘the  fearful  appearance  of  desolation’  far  surpassed  that  ‘of  the  deserts  of  Arabia 
and  Egypt.’  In  the  whole  of  the  north  the  runs  were  bleak  and  useless,  more  so  in 
the  newly  occupied  bed  of  Lake  Torrens  than  elsewhere.  Within  a  year  235,000  of 
270,000  sheep  perished,  and  the  cost  of  water-carriage  went  up  more  than  fourfold.” 
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Grenfell  Price’s  study  of  the  foundation  and  settlement  of  South  Australia  is  a 
conscious  attempt  to  “consider  closely  the  geographic  and  industrial  aspects  of  the 
story.  ’’  One  important  consideration  in  the  selection  of  the  site  of  the  new  colony 
was  the  proximity  of  the  mouth  of  the  Murray  River,  seen  to  be  the  outlet  of  a  poten¬ 
tially  great  “inland  empire.”  Another  was  the  fact  that  the  “belt  of  highlands  carries 
the  isohyets  far  into  the  interior,  and  provides  a  large  area  of  well  watered  country.” 
The.se  and  various  other  geographical  advantages  were  perceived  by  the  Surveyor 
General,  Colonel  William  Light,  who  chose  the  site  of  Adelaide  (see  Geogr.  Rev.,  \'ol. 
12,  1922,  p.  500).  In  South  Australia  the  adjustment  of  agricultural  practices  to 
environment,  particularly  to  the  Mediterranean  type  of  climate,  was  accomplished 
but  slowly  and  after  many  discouragements,  h'or  an  unduly  long  time  delays  in 
carrying  through  surveys  deprived  the  people  of  the  use  of  agricultural  land.  Over- 
concentration  of  population  in  the  city  of  Adelaide  resulted.  Grenfell  Price  shows  how 
these  troubles  were  gradually  overcome. 

Battye’s  history  of  Western  Australia  likewise  reveals  to  us  the  difficulties  attend¬ 
ing  the  establishment  of  a  new  colony  where  land  is  superabundant  and  labor  at  a 
premium.  In  early  Australia  convict  labor  was  often  successfully  employed  in  the 
preliminary  pioneering  stage,  though  when  this  stage  was  passed  and  free  immigrants 
began  to  come  in  trouble  inevitably  arose.  Western  Australia  long  tried  to  hold  out 
against  the  introduction  of  convict  labor  but  succumbed  finally  in  1849. 

On  the  whole.  Western  Australia  was  a  more  or  less  obscure  pastoral  colony  until 
the  nineties.  Then  came  the  gold  discoveries  and  its  transformation  almost  over¬ 
night  into  one  of  the  foremost  gold-producing  regions  of  the  world.  Battye  gives  an 
interesting  account  of  the  prospectors,  their  explorations  and  discoveries;  of  the  rush 
of  population  that  followed;  of  the  growth  of  large  cities  in  an  unmitigated  desert; 
of  the  construction  of  railways  and  pij)e  lines;  and  of  the  administrative  and  mechani¬ 
cal  readjustments  of  the  entire  colony  to  the  new  conditions. 

Hassert’s  little  regional  geography  of  .Australia  and  New  Zealand, like  other  volumes 
of  the  same  series,  is  compact,  clear,  and  balanced.  We  are  led  logically  from  land 
to  vegetation,  from  vegetation  to  population,  from  population  to  economic  life. 
Important  facts  are  brought  out  graphically  by  means  of  a  few  carefully  chosen 
statistical  tables  and  simple  maps  in  black  and  white.  It  would  probably  be  hanl  to 
find  a  better  lirief  introduction  to  the  Australasian  environment  and  to  the  outstand¬ 
ing  problems  in  the  human  geography  of  Australia  and  New  Zealand. 

The  Lands  .About  the  Mediterranean 

M.  1.  Newbigin.  The  Mediterranean  Lands:  An  Introductory  Study  in  Human 
and  Historical  Geography.  222  pp.;  maps,  index.  .Alfred  .A.  Knopf,  New  York, 
1924.  $2.75.  9x6  inches. 

This  book  is  intended  to  serve  the  neetls  of  those  who  seek  an  elementary  knowledge 
of  the  geography  and  history  of  the  lands  bordering  the  Mediterranean.  The  first 
fart  contains  a  sketch  of  the  salient  characteristics  of  the  relief,  the  climate,  the  vege¬ 
tation,  and  the  soils  of  the  region  and  a  description  of  typical  modes  of  cultivation 
and  settlement.  The  second  places  each  of  the  great  civilizations  which  has  arisen 
in  the  basin  or  in  adjacent  lands  in  its  geographical  setting.  In  this  manner  Eg>'pti.in, 
Babylonian,  Assyrian,  Phoenician,  Minoan,  Greek,  and  Roman  civilizations,  the 
Itarbarian  and  .Arabic  invasions,  the  rise  of  merlieval  trading  communities,  and  the 
effects  of  the  Turkish  conquests  are  reviewed  rapidly.  The  text  is  illustrated  by 
several  sketch  maps. 

The  treatment  is  exceedingly  brief.  Even  as  a  broad  survey  the  work  is  not  com¬ 
plete.  Some  civilizations  o^  the  area,  such  as  the  Slavic,  and  some  districts  are 
omitted  or  discussed  only  incidentally.  The  valley  of  the  Po  is  neglected  on  the  ground 
that  its  climate  is  not  typically  Mediterranean.  Istria  is  not  mentioned.  No  at- 
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tempt  is  made  to  present  all  of  the  geographic  factors  that  have  affected  the  develop¬ 
ment  of  the  civilizations  considered.  The  subject  is  presented,  however,  in  a  highly 
suggestive  manner.  How  the  deeds  of  Mediterranean  men  have  l)een  influence<l  by 
many  aspects  of  their  natural  environment  is  portrayerl  so  graphically  as  to  arouse 
the  interest  of  almost  any  reader.  Less  advanced  students  either  of  the  history'  or 
of  the  geography  of  the  region,  for  whom  the  book  was  written  primarily,  should 
derive  from  it  a  broader  conception  of  the  subject  and  a  stimulus  to  further  reading 
.inJ  to  s|)erulative  thought. 

In  a  work  which  attempts  to  confine  so  vast  a  subject  within  such  narrow  limits 
a  few  loose  ends  are  to  be  exjiected.  Hasty  generalizations  api)ear  occasionally. 
Such,  for  example,  is  the  statement  that  the  stimulus  of  the  “(ireat  Discoveries” 
combined  with  “that  due  to  the  scattering  of  Greek  scholars  after  the  fall  of  Con¬ 
stantinople  led  to  the  revival  of  learning”  (p.  199).  Lack  of  sufficient  qualification 
leaves  some  assertions  o|x:n  to  doubt.  If  the  comparative  isolation  of  Sardinia 
and  Corsica  is  ascribed  solely  to  the  “areas  of  old  rocks  left  standing  when  adjacent 
blocks  sank”  (p.  28),  as  appears  to  be  the  case,  one  is  disposed  to  wonder  if  all  possible 
causes  have  been  canvassed.  The  references  cited  in  the  “  Notes  for  Further  Study” 
seem  to  have  been  selected  somewhat  at  random.  More  faults  of  these  tyjx^s  occur 
uiM)n  the  historical  side  than  upon  the  geographical.  They  are  not  unduly  numerous 
in  relation  to  the  mode  of  treatment,  and  they  are  of  minor  importance.  They  do 
not  affect  seriously  the  princip;il  conclusions  of  the  author  with  regard  to  the  effects 
of  geograjihy  on  man.  This  is  the  vital  theme  of  the  book.  The  exposition  of  if 
a|)jx?ars  to  I)e  in  the  main  trustworthy:  certainly  it  is  interesting. 

W.  E.  Lunt 


Veget.\tion  of  the  Centr.xl  “Steppe”  of  Spain 

K.  11.  DEL  \'n.i.AR.  Avance  geobotioico  sobre  la  pretendida  estepa  central  de 
Espaffa.  Ills.  Iberica,  No.  576,  Vol.  12,  1925,  pp.  281-28.^;  No.  577,  pp.  297- 
.^02:  No.  579,  pp.  328-333:  No.  580,  pp.  344-350. 

The  location  of  the  so-called  central  steppe  of  Spain  is  shown  on  the  map  accom¬ 
panying  the  work  of  Dr.  FMuardo  Reyes  Prosjjer  entitled  “Las  estepas  de  Espana  y 
su  vegetacion”  published  by  grant  of  the  Spanish  royal  family  in  1915.  This  lxK)k 
of  302  jiages  deals  with  the  various  steppes  of  Spain  and  the  principal  plant  formations 
found  thereon,  but  it  treats  of  the  vegetation  largely  from  the  floristic  standjwint. 
larlier  Willkomm  in  1896  published  his  “Grundziige  der  Pflanzenverbreitung  auf 
der  iberischen  Halbinsel”  as  the  first  volume  of  “Die  Vegetation  der  Erde. ”  This 
work  leaves  much  to  be  desired  from  the  dynamic  {)oint  of  view  as  emphasized  in 
recent  ecologic  publications.  Dr.  Emilio  del  Villar,  imbued  with  modern  metho<ls, 
attempts  to  fill  the  deficiencies  of  his  predecessors  in  his  “  lntro<lucci6n  a  la  fito- 
gi-ografla  sinecologica  de  la  Peninsula  Iberica,”  finished  in  1921.  Owing  to  difficulty 
in  finding  a  publisher  it  has  remained  in  manuscript,  and  the  resume  which  has  ap- 
{H'ared  in  Iberica  deals  solely  with  the  vegetation  of  the  central  steppe  of  Sfwin  in¬ 
stead  of  the  entire  i)eninsula. 

The  author  first  presents  his  problem  and  his  method  of  attack.  He  explains  his 
terminology,  which  follows  that  of  Dr.  Clements  of  the  American  school  of  phyto- 
geographers  (“  Plant  Succession,  ”  1916),  and  enumerates  the  elements  of  the  vegeta¬ 
tion  of  his  region,  the  country  between  Guadalajara  and  Madrid  in  the  north  and 
Ciudad  Real  and  .Albacete  in  the  south.  The  second  part  oi)ens  with  a  brief  reference 
to  the  climatic  conditions.  Tables  of  monthly  temperature,  rainfall,  and  evapora¬ 
tion  for  Madrid  are  given  as  typical.  The  rainfall  is  425  millimeters,  evaporation 
ifio4  millimeters.  “To  such  conditions  corresponds  a  vegetation  eminently  xero- 
phytic,  wocxly  and  more  or  less  schlerophyllous,  but  not  deprived  of  trees.”  There 
follows  a  description  of  the  climax  vegetation,  xero-quercetum,  with  the  holm  oak 
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(Qurrcus  ilex)  as  the  dominant  tree,  the  oak  {Quercus  faginea)  being  a  rival  in  certain 
areas.  Today  only  scattered  remnants  of  the  woodland  cover  remain;  fires,  goats, 
sheep,  man,  and  other  agencies  are  responsible  for  the  destruction.  Desertization  is 
still  in  progress  and  can  be  registered  photographically.  In  Part  III  Dr.  del  V'illar 
describes  the  so-called  steppe  which  succeeds.  In  the  subserial  stages  represente<l, 
shrubs  and  herbs  figure  largely.  For  example  there  is  the  espartal  with  Macrochloa 
tenacissima  dominant  and  the  tomillar  with  Thymus  zygis. 

The  fourth  and  last  installment  of  the  paper  deals  with  the  anteclimatic  stages  and 
priseries — the  plants  of  the  rocks,  the  gypsiferous  and  saline  tracts,  and  the  humid 
areas  of  the  river  valleys  which  cut  the  undulating  surface  of  the  xerophytic  country; 
the  post -climax  of  the  vega,  or  country  which  lends  itself  best  to  cultivation,  and  finally 
the  transition  types  which  are  subjected  to  constant  shifts  of  conditions. 

The  illustrations  are  especially  helpful,  as  with  their  long  descriptions  and  reference 
to  plant  species  they  emphasize  the  jxjints  described  at  length  in  the  text.  The  work 
itself  indicates  the  richness  of  the  field  for  research  along  modern  ecologic- 
phytogtHigraphic  lines  presented  by  the  Spanish  flora,  and  it  is  to  be  hoped  that 
Dr.  del  X’illar  will  receive  the  encouragement  in  his  investigations  that  his  ability 
should  command 

John  W.  Harshberger 

.  Official  Cartography  in  the  5)CANdinavian  Peninsula 

Sveriges  kartlfiggning.  En  bversikt.  viii  and  318  pp.;  maps,  bibliogr.  Karto- 
grafiska  sallska(>et,  Generalstabens  Litogr.  Anstalts,  Stockholm,  1922.  15  kr. 
10  X  7  inches. 

Norges  geografiske  opm&lings  virksomhet  gjennem  150  &r.  52  pp.  (in  French, 

pp.  45-52);  maps,  ills.  Norges  Geografiske  Opmaling,  Grpndahl  &  Sons,  Chris¬ 
tiania,  1923.  9)^  X  6  inches. 

The  official  maps  of  Sweden  are  produced  by  several  organizations  whose  combined 
activities  permit  the  presentation  of  a  graphic  picture  of  the  country’s  physical  char¬ 
acteristics  and  cultural  development.  Official  mapping  had  its  inception  with  the 
Land  Survey  as  early  as  1628.  The  land  survey  maps,  ranging  in  scale  from  i:ioo 
to  1:100,000,  are  as  a  rule  on  the  large  side,  mostly  1:4000,  except  in  Norrland 
where  1:8000  is  generally  used.  These  maps  are  not  published;  but  three  copies 
are  drawn  up,  for  the  title  holder,  the  county  seat,  and  the  Federal  Land  Survey 
Office  in  Stockholm  respectively.  As  these  maps  date  back  from  various  periods, 
some  of  them  very  early,  they  offer  important  material  for  research  in  historical 
geography  and  particularly  in  regard  to  human  occupation  and  utilization  of  the 
land. 

The  cadastral  maps  cannot,  however,  be  readily  combined  into  larger  units.  To 
obtain  a  good  base  map  it  is  necessary  to  adjust  them  with  the  aid  of  the  state  trian¬ 
gulation  surveys.  This  has  been  done,  and  Sweden  is  thus  provided  with  a  large- 
scale  base  map  on  which  detail  has  been  very  carefully  worked  out.  It  furnishes  a 
base  for  the  economic  map  and  for  the  topographic  map  and  its  derivatives,  the 
synoptic  and  hypsometric  maps. 

The  topographical  mapping  of  Sweden  has  now  been  completed,  the  work  having 
taken  over  a  hundred  years.  The  field  survey  began  in  1810;  the  first  sheet  was 
engraved  in  1826,  the  last  in  1924.  The  map  sheets  for  southern  Sweden  are  drawn 
on  a  rectangular  net  and  on  a  scale  of  i :  100,000.  For  northern  Sweden  they  are  on 
a  meridian  projection  net  and  scale  of  i :  200,000,  though  the  more  densely  populated 
and  highly  cultivated  lands  of  the  Norrland  littoral  are  also  available  on  the  scale 
1:100,000.  Various  scales  have  been  used  for  the  field  work,  but  most  are  now  on 
the  scale  1:50,000.  Some  of  these  “sketch  sheets’’  have  been  reproduced  by  pho- 
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totypy  on  the  same  large  scale.  Some  years  ago  the  work  of  revision  and  resurv’eying 
was  begun.  .Although  used  only  for  military  purposes  up  to  1857  the  ordnance  map 
lias  now  become  indispensable  for  civil  usages. 

Based  on  the  topographic  map  is  the  general,  or  synoptical,  map  in  25  sheets  on 
the  scale  l  :400,000.  It  shows  the  main  features  of  the  natural  and  man-made  land¬ 
scape.  Designed  primarily  for  military  requirements,  it  also  serves  many  civil  needs 
and  has  been  overprinted  to  show  motor  roads  and  power  lines  and  has  been  adopted 
as  the  Swedish  air  line  map.  The  hypsometric  map  is  issued  in  17  sheets  on  the  scale 
of  1:500,000,  relief  being  shown  by  altitude  tints. 

The  economic  map  shows  occupation  and  use  of  the  land  with  a  great  wealth  of 
symbols.  The  scale  is  generally  1:50,000  or  1:20,000,  at  present  only  the  latter 
being  used.  Excepting  the  unpublished  land  survey  maps,  it  is  the  best  available  for 
a  study  of  the  agricultural  uses  of  the  land.  As  yet,  however,  it  covers  only  the  cul¬ 
tivated  lowlands  of  the  densely  populated  areas  of  southern  and  central  Sweden. 

The  first  sheets  of  the  geological  map  were  published  as  early  as  1862,  and  the 
mapping  has  been  practically  completed  for  Gdtaland  and  Svealand.  The  most 
generally  used  scale  is  1:50,000;  but  1:100,000  is  used  in  Bohuslan  and  eastern 
Smaland,  and  1:200,000  in  the  south  Swedish  highlands.  The  peat  investigation 
maps  are  also  worthy  of  note.  They  cover  south  and  central  Sweden  and  are  printed 
on  the  topographic  map  as  a  base.  In  addition  a  card  catalog  has  been  compiled 
giving  detailed  information  of  each  peat  bog. 

Hydrographic  survey  began  in  1756,  and  the  oldest  of  the  hydrographic  charts  in 
use  dates  from  1861.  The  scale  of  the  charts  ranges  from  i:  15,000  (Goteborg  har¬ 
bor)  to  1:100,000  (Baltic  Sea  and  North  Sea).  Besides  these  are  a  number  of 
official  maps  of  specific  distributions,  such  as  forestal,  agricultural,  water  ]X>wer  and 
mineral  resources,  climate,  and  hydrography  of  the  lands. 

Finally  something  should  be  said  of  Sweden’s  share  in  the  International  Millionth 
Map  of  the  World  (detailed  accounts  are  given  by  A.  H.  Bystrbm  in  Vmer,  igio  and 
1914).  Sweden  is  concerned  in  9  sheets,  of  which  3  lie  principally  in  Norway,  i  in 
Finland,  and  i  in  Germany.  Of  the  remaining  four  maps  three  are  already  finished. 

In  Norway,  map  surveying  was  not  commenced  until  1773,  and  less  of  that  coun¬ 
try  has  been  surveyed  than  of  Sweden.  On  the  other  hand  cooperation  between  the 
various  mapping  agencies  is  better,  the  work  being  concentrated  in  the  Geographical 
Service,  whereas  in  Sweden  greater  independence  does  not  always  lead  to  satisfactory 
re>ults. 

The  topographical  maps  are  generally  on  the  scale  1:100,000,  the  same  as  the 
corresponding  Swedish  maps.  For  the  rectangular  net  used  at  first  the  polyhedral 
has  been  substituted.  The  present  program  calls  for  completion  of  the  topographical 
mapping  not  later  than  1958. 

Departmental  maps  on  the  scale  1 : 200,000  were  the  first  official  maps  for  Norway 
and  the  principal  maps  until  issue  of  the  topographic  sheets  was  commenced.  For 
large  areas  in  southern  Norway  they  are  still  the  best  available  maps.  Publication 
of  the  general  map  of  southern  Norway  on  the  scale  1:400,000  began  in  1868  and 
was  completed  in  1910.  It  will  not  be  carried  out  for  the  northern  section,  its  place 
and  that  of  the  departmental  maps  having  been  taken  by  the  new  general  map  of 
Norway,  scale  1:250,000.  This  map  is  printed  in  9  colors  and  uses  relief  shading. 
Up  to  1923  9  sheets  had  appeared. 

Military  maps  are  not  published,  but  field  maps  for  military  use  are  available. 
The  whole  of  the  Norwegian  coast  is  surveyed  hydrographically,  the  general  scale 
being  1:50,000.  During  the  past  15  years  photogrammatic  surveying  has  been 
carried  out,  since  1920  using  the  Zeiss  stereo-autograph.  This  method  has  been  used 
privately  in  Sweden  but  not  in  the  national  work,  chiefly  because  more  of  the  land¬ 
scape  is  forest-covered.  In  1922  Norway  began  work  on  the  International  Millionth 
Map,  in  7  sheets  of  which  she  has  participation. 
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In  sum  it  may  be  said  that,  in  spite  of  the  large  and  relatively  rough  forest -covered 
terrain,  the  short  summers,  and  the  limited  funds  available,  the  mapping  of  the 
Scandinavian  Peninsula,  and  especially  Sweden,  is  as  good  as  or  better  than  in  any 
corresjKjnding  section  of  the  world,  absolutely  as  well  as  relatively, 

Olof  Jonassom 

Quaternary  Time  Studies 

Gerard  De  Geer.  Forhistoriska  tidsbestUmningar  (Prehistoric  Time  Scales). 

Ymtr,  Vol.  45,  1925,  pp.  1-34. 

In  the  figure  reproduced  herewith  De  Geer  gives  his  and  Ragnar  Liden’s  late- 
Quaternary  geochronology  in  its  present  state  of  development  and  his  correlation  of 
the  cultural  chronology  of  northern  Europe.  Chronology  based  upon  varved  clays 
extends  about  13,500  years  back  from  our  time,  that  is  back  to  the  uncovering  from 
the  last  ice  sheet  of  central  Scania  and  the  Baltic  north  of  the  island  of  Bornholm. 
It  reaches  back  about  to  the  beginning  of  rapid  retreat  of  the  ice  edge  after  this  had 
halted  and  oscillated  for  a  long  time.  The  existence  of  a  Baltic  ice  lobe  covering 
northern  Germany  and  most  of  the  Danish  Islands,  as  indicated  on  De  Geer’s  map, 
Plate  2,  does  not  seem  probable  after  the  studies  on  the  ice  retreat  by  V.  Milthers, 
Henrik  Munthe,  and  others  (see  E.  Antevs:  The  Retreat  of  the  Last  Ice  Sheet  in 
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Eastern  Canada,  Geol.  Survey  of  Canada  Memoir  146).  According  to  these  latter 
researches  the  uncovering  of  Zealand  and  of  northern  Germany,  estimated  by  De 
Geer  to  have  taken  some  2000  years,  appears  rather  to  represent  several  times  that 
length.  Thus  it  seems  appropriate  to  the  reviewer  to  count  gotiglacial  time  from 
the  beginning  of  rapid  retreat  when  the  ice  front  stood  on  the  northwest-southeast 
diagonal  of  Scania  and  north  of  Bornholm.  De  Geer  now  includes  the  Fenno-Scan- 
dian  moraines  in  the  gotiglacial  instead  of  the  finiglacial. 

Starting  from  the  idea  that  in  easily  reworked  material,  like  glacial  gravels, 
beaches  ought  to  have  been  formed  in  exposed  situations  during  single  storms 
of  exceptional  violence,  De  Geer  also  has  made  an  attempt  to  reconstruct  contem¬ 
poraneous  postglacial  shore  lines  in  Sweden  formetl  as  the  land  rose  to  its  present 
position  and  to  use  these  for  dating  of  human  culture.  In  the  region  of  Stockholm  a 
shore  line  developed  in  all  points  of  the  compass  was  found  at  about  60  meters  above 
the  sea;  and  this  level  is  on  good  grounds  believed  to  represent  the  limit  of  trans¬ 
gression  due  to  sinking  of  the  land  in  postglacial  time.  With  the  help  of  one-sidedly 
developed  beaches  this  limit  of  submergence — already  known  in  southern  Sweden — 
has  been  determined  in  the  central  parts  of  the  country.  A  map,  Plate  3,  shows  the 
contemporaneous  isobases,  the  isochronobases,  of  the  transgression. 

The  next  step  was  to  determine  the  age  of  the  transgression.  This  has  been  done 
by  the  relative  position  of  the  transgressional  limit  between  the  present  sea  level  and 
the  highest  Baltic  limit  and  by  Ragnar  Liden’s  survey  of  the  uplift  of  Angermanlanil 
(63®  N.)  and  the  length  of  the  postglacial  time  (see  Geogr.  Rev.,  Vol.  15,  1925,  p.  282). 
Near  Bollnas  (61  N.)  the  postglacial  limit  lies  at  an  altitude  of  192  meters,  or  at 

79  pjer  cent  of  the  highest  Baltic  limit  at  about  242  m.  If  the  contemporaneous  limit 
in  Angermanland  is  supposed  to  lie  at  79  p>er  cent  of  the  Baltic  limit  at  about  250 
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ni.  in  that  region  its  altitude  will  be  200  m.  This  level,  however,  was  passed  by  the 
receding  shore  line  about  200  years  after  the  bisection  of  the  ice  remnant  near  Ra- 
gunda,  the  zero  year,  or  about  8500  years  before  our  time. 

The  transgression  age  known,  the  remains  of  human  culture  directly  associated 
with  the  coast  line  can  be  dated.  Thus,  if  a  find  occurs  at  41  per  cent  of  the  post¬ 
glacial  transgressional  limit  its  corresponding  level  in  Angermanland  is  82  m.  above 
the  sea,  which  level  was  passed  by  the  receding  shore  line  3300  years  after  the  bi¬ 
section,  or  about  5400  years  before  the  year  1900  A.  D. 

l)e  Geer’s  results  upset  many  prevailing  ideas  about  the  late-Quaternary  history 
of  Scandinavia,  especially  as  regards  changes  of  level;  and  geologists  and  archeologists 
alike  will  look  forward  with  keen  interest  to  the  publication  of  the  data  and  of  the 
detailed  discussion  of  the  problems. 

Ernst  Antevs 

Quaternary  Climates.  J.  Claude  Jones,  “Geologic  History  of  Lake  Lahontan; 
Ernst  .Antevs,  “On  the  Pleistocene  History  of  the  Great  Basin";  Ernst  Antevs, 
“The  Big  Tree  as  a  Climatic  Measure";  Ellsworth  Huntington,  “Tree  Growth 
and  Climatic  Interpretations.”  v  and  212  pp.;  maps,  diagrs.,  ills.,  index.  Car¬ 
negie  Instn.  Publ.  No.  352,  Washington,  1925.  10x7  inches. 

.A  healthy  spirit  is  indicated  in  this  volume  in  that  the  three  authors  of  the  con¬ 
stituent  papers  claim  different  results  based  upon  the  same  or  similar  data,  and  they 
are  all  published  by  the  same  institution.  The  study  is  based  ujxjn  the  facts  dis¬ 
closed  in  the  Great  Basin  of  Nevada  and  portions  of  adjacent  states.  In  that  region 
there  were  at  least  sixty  Pleistocene  lakes,  and  these  lay  in  the  most  favorably  en- 
dowefj  of  the  one  hundred  and  twenty-five  basins  without  surface  outlets  that  dis¬ 
tinguish  the  region.  The  lakes  are  climatic  registers,  and  their  astonishing  character 
and  significance  are  more  and  more  clearly  brought  to  light  with  continued  study  of 
their  phenomena.  For  example,  Jones  concludes  that  to  support  Lake  Lahontan 
in  the  western  part  of  the  basin  at  its  high-water  mark  it  would  be  necessary  to 
increase  the  run-off  30  per  cent,  decrease  the  evaporation  to  45  inches,  and  more  than 
double  the  rainfall.  Antevs  sees  difficulty  in  conceiving  so  great  an  increase  of  mois¬ 
ture  brought  over  the  mountains  into  the  basin;  and  in  his  view  this  difficulty  is 
enhanced  by  the  fact  that  the  relatively  insignificant  glaciers  in  the  mountains  speak 
decidedly  against  heavy  rainfall.  On  the  other  hand,  Huntington  makes  a  good 
deal  of  the  very  snowy  winter  of  1906-1907  in  the  High  Alps  where  Maurer  found 
very  little  snow  over  3000  meters,  whereas  at  lower  levels  there  was  much  more  than 
the  usual  amount.  In  addition,  Huntington  extends  the  meaning  of  this  illustration 
to  affect  the  whole  question  of  origin  of  the  glacial  period,  believing  that  the  earlier 
geological  view  of  reduced  temperature  as  the  initial  modifying  cause  should  be 
challenged  and  that  greater  weight  should  be  attached  to  increased  storminess  with 
attendant  greater  precipitation  and  the  self-stimulating  effect  that  would  follow  in 
maintaining  a  snow-and-ice  cover  once  it  was  formetl.  The  startling  conclusion  is 
reached  by  Jones  that  Lake  Lahontan  had  its  beginning  between  2000  and  4000  years 
ago  and  reached  its  maximum  depth  and  extent  about  1000  years  ago.  Antevs  takes 
issue  with  him  on  this  point  and  believes  that  the  basis  of  Jones’s  argument  can  be 
challenged  step  by  step  whether  it  relates  to  former  glaciers,  post-lake  dissection  of 
deltas  and  bars,  the  chemical  effects  upon  lake  water  of  outlets  and  changes  in  outlets, 
disintegration  of  the  tufa  deposits  in  postglacial  time,  and  so  on.  A  challenging  paper 
is  .Antevs’  "The  Big  Tree  as  a  Climatic  Measure.”  Though  agreeing  with  Hunting- 
ton  in  many  respects  he  believes  that  no  satisfactory  interpretation  of  the  Sequoia 
curves  can  be  made  in  relation  to  the  climate  of  the  past  until  we  have  more  data  on 
the  relation  between  precipitation  and  the  growth  of  the  big  trees  in  dry  situations 
and  a  better  knowledge  of  the  rAle  played  in  the  growth  of  the  tree  by  the  radiation 
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of  the  sun.  He  is  hopeful,  however,  as  to  the  possibilities  of  such  a  study.  Most 
interesting  is  his  suggestion  that  the  Sequoia  curve  may  eventually  afford  a  possi¬ 
bility  of  bridging  the  gap  between  the  Swedish  postglacial  geochronology  and  his¬ 
toric  time.  In  unpublished  studies  by  Liden  on  clays  in  fiords  of  the  Gulf  of  Bothnia 
there  may  be  a  basis  for  correlation  with  the  curves  of  growth  of  the  big  trees. 

The  most  important  of  the  scientific  values  in  this  memoir  relates  to  future  study. 
The  earlier  pioneer  work  of  King,  Russell,  and  others  had  given  us  wide  and  sugges¬ 
tive  interpretations  based  upon  extraordinarily  able  field  work.  The  present  study 
lifts  the  whole  investigation  to  a  much  higher  scientific  plane;  and  with  the  help  of 
other  sciences — biology,  chemistry,  and  meteorology  in  particular — new  considera¬ 
tions  have  been  brought  into  the  problem,  among  which  the  study  of  the  rings  of 
growth  as  initiated  by  Douglass,  the  studies  of  tufas  by  Jones,  and  the  closer  analysis 
of  climatic  curves  by  Antevs  are  among  the  most  significant. 

Ernst  Antevs.  Retreat  of  the  Last  Ice-Sheet  in  Eastern  Canada,  iii  and  142  pp.; 
maps,  diagrs.,  ills.,  bibliogr.  Geol.  Survey  of  Canada  Memoir  146:  Geol.  Ser, 
No.  J26,  Ottawa,  1925.  25  cents.  10  x  6}4  inches. 

Dr.  Antevs,  by  a  study  of  varved  clays  (i.  e.  seasonally  banded  fresh-water  clays 
deposited  in  glacial  marginal  lakes)  has  brought  new  light  and  fresh  enthusiasm  to  a 
study  of  glacial  history  in  northeastern  North  America.  With  prodigious  energy  he 
has  plunged  into  an  investigation  characterized  by  wide  horizons  no  less  than  by- 
close  analysis.  He  is  seeking  to  establish  an  exact  postglacial  chronology  along  the 
lines  of  an  earlier  study  published  by  this  Society  (The  Recession  of  the  Last  Ice 
Sheet  in  New  England,  Atner.  Geogr.  Soc.  Research  Series  No.  ii,  1922).  His  field 
investigations  in  1923  for  the  Canadian  Geological  Survey  are  now  published  in 
similar  form  with  varve  curves,  photographs,  diagrams,  maps,  and  a  still  more 
intense  application  of  analytical  methods. 

In  the  Canadian  memoir  Antevs  discusses  the  different  modes  by  which  the  varved 
condition  in  sedimentary  deposits  is  brought  about,  the  conditions  controlling  ice 
recession,  the  rate  of  recession  (over  400  feet  a  year  in  the  Timiskaming  basin  in 
northern  Ontario),  the  relationship  between  the  glacial  history  of  North  America 
and  Europe,  and  the  probable  bases  of  correlation  across  the  Atlantic.  His  con¬ 
tinued  study  of  these  and  related  questions  is  guaranteed  by  a  two-year  grant  from 
the  Shaler  Memorial  Fund  of  Harvard  University,  and  further  publications  will  be 
eagerly  awaited  by  all  scientists  interested  in  this  far-reaching  question. 


Easter  Island  and  Its  Mysteries 

J.  Macmillan  Brown.  The  Riddle  of  the  Pacific,  xii  and  312  pp.;  maps,  ills., 
index.  T.  Fisher  Unwin  Ltd.,  London,  1925.  10  x  7  inches. 

Easter  Island,  the  so-called  mystery  island  of  the  Pacific,  has  fired  the  imagination 
of  yet  another  investigator.  Professor  J.  Macmillan  Brown,  Chancellor  of  the  Univer¬ 
sity  of  New  Zealand  Dr.  Brown’s  book  reviews  all  of  the  evidence  hitherto  published 
u|X)n  Easter  Island  and  presents  certain  new  evidence  gathered  during  a  five  months' 
residence  upon  the  island. 

“The  Ritidle  of  the  Pacific”  is  a  product  in  which  are  blended  recorded  facts, 
native  myths  and  legends,  and  the  author’s  theories  as  to  sunken  island  empires.  It 
is  this  blending  of  fact  and  myth,  w-ith  the  fiuthor’s  fancy  serving  as  leaven  for  the 
whole  mass,  that  makes  the  book  particularly  enjoyable  reading;  but  this  same  blend¬ 
ing  renders  it  a  book  to  be  used  with  caution  by  the  serious  student.  The  author's 
habit  of  frequently  presenting  the  products  of  his  imagination  as  unqualified  facts 
is  the  stumbling  block  to  the  student  who  seeks  only  the  authentic  facts  about  Easter 
Island  history'  and  culture. 
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At  the  outset  the  author  develops  the  theory  that  the  Easter  Island  monumental 
platforms  and  statues  date  from  a  time  when  archipelagoes,  no  longer  existing,  reared 
their  heads  above  the  ocean  to  the  east  and  to  the  west  of  Easter  Island.  The  re- 
lK)rts  of  early  Euroix'an  navigators  as  to  land  seen  but  not  found  again  by  later 
explorers  are  the  princiital  historical  basis  ui)on  which  Professor  Brown  erects  his 
sUiK-rstructure  of  a  hyjxjthetical  island  empire.  Sala-y-Gomez,  lying  some  three 
hundred  miles  to  the  east  of  Easter  Island,  is  regarded  as  the  remains  of  a  former  ex¬ 
tensive  archipelago.  To  the  west  there  is  assumed  to  have  been  another  now  sunken 
archipelago,  and  from  it.  after  its  submergence,  is  supposed  to  have  come  Hotu  Matua, 
the  legendary  first  king  and  bringer  of  cultivated  plants  and  domesticated  animals  to 
Easter  Island.  At  the  time  of  Hotu  Matua’s  arrival  Easter  Island  is  imagined  as 
l)eoplcd  by  tens  of  thousands  of  slaves,  whose  business  it  had  been  to  erect  platforms 
and  to  carve  and  erect  statues  for  their  imperial  masters  of  the  surrounding  archi- 
])elagoes.  The  island  in  fact  served  as  a  vast  cemetery.  The  author  does  more  for 
Hotu  Matua  than  the  native  legends,  for  he  makes  of  him  a  real  culture  hero  and  fills 
from  his  imagination  the  gaps  left  in  the  native  stories.  Whether  or  not  geographers 
take  issue  with  Professor  Brown  as  to  his  hypothetical  sunken  archipelagoes,  I  am 
sure  that  most  anthropologists  will  not  agree  with  him  as  to  the  probable  manner  in 
which  Easter  Island  culture  develoi)ed.  With  extreme  naivete  he  attributes  to  Hotu 
Matua  the  direct  establishment  of  practically  everything  in  Easter  Island  culture 
and  notably  the  features  of  social  and  religious  culture.  He  makes  no  allowance  for 
the  gradual  development  and  crystallization  of  social  organization  and  religious 
ceremonial  nor  for  the  factor  of  diffusion.  It  is  this  attitude  of  the  author  that  every¬ 
thing  was  ‘‘cut  and  dried”  by  Hotu  Matua  with  which  most  anthropologists  will 
disagree.  Certain  other  naive  assumptions  appear  here  and  there,  as,  for  example, 
the  idea  that  environment  determines  culture  and  that  petroglyphs  of  animals  and 
plants  necessarily  indicate  totemism. 

Professor  Brown  has  ideas,  not  generally  held  by  students  of  American  anthro- 
I»log>-,  as  to  the  cultural  debt  that  South  America  owes  Polynesia.  In  his  own  words 
they  are  as  follows:  ‘‘Whether  it  was  from  the  Marquesas  or  not  that  the  influence  of 
Polynesian  great-stone  work  was  directed  towards  the  South  American  coast,  the 
likeness  of  the  cyclopean  structures  of  the  two  areas  is  sufficiently  apparent.  Every 
feature  of  Polynesian  great-stone  work  is  repeatcxl  in  the  great-stone  work  of  the 
.\ndes;  and  the  impetus  did  not  come  from  America,  if  we  are  to  judge  by  the  absence 
of  all  .American  prcxlucts  and  arts  in  the  Pacific;  it  must  be  the  other  way,  as  we  find 
purely  Polynesian  products  and  methods  on  the  coast  of  .America  and  evidences  that 
Polynesian  warriors  swooped  down  upon  the  wealthy  cities  that  were  approachable 
by  sea.  The  most  probable  history  is  that  since  ever  the  fatherland,  Hawaiki,  began 
to  be  too  narrow  for  its  population,  expeditions  went  off  in  search  of  new  lands;  most 
went  west;  but  some  must  have  made  for  the  east  by  getting  south  into  the  latitude 
of  the  westerlies.  And  these  may  have  taken  the  taste  for  cyclopean  stonework  and 
the  art  of  it;  and  from  the  coast  their  influence  went  up  with  the  jjeople  of  the  coastal 
empires  to  the  high  valleys  and  plateaus  of  the  Andes.  They  certainly  took  with  them 
the  art  of  carving  the  human  figure  and  especially  the  human  bust  in  stone;  these 
ap[)ear  not  merely  in  Tiahuanaco  but  in  the  stone  images  of  the  Valley  of  Huaraz 
in  central  Peru.  But  it  is  in  the  great  ruin  to  the  south  of  Lake  Titicaca  that  their 
influence  especially  appears;  for  they  naturally, as  voyagers, clung  to  the  shores  of  an 
inland  sea  w'hen  they  left  the  coast”  (pp.  269-270). 

In  spite  of  the  above  strictures,  the  volume  on  Easter  Island  is  to  be  regarded  as  a 
distinct  contribution  to  the  subject.  The  author  is  to  be  commended  for  his  fear¬ 
lessness  in  setting  forth  the  hypotheses  which  he  regards  as  best  explaining  the  facts 
concerning  Easter  Island,  facts  which  hitherto  have  not  satisfactorily  yielded  to 
interpretation.  In  solving  a  problem  as  knotty  as  that  of  the  history  of  the  Easter 
Islanders,  hypotheses  such  as  those  Professor  Brown  advances  do  at  least  serve  the 
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pur|K)sc  of  stimulating  further  efforts.  The  value  of  his  book  lies  not  only  in  the  full 
discussion  of  Easter  Island  culture  and  its  com|>arison  with  the  culture  of  other 
Polynesian  islands  but  also  in  the  series  of  excellent  illustrations. 

E.  W.  Gifford 


New  M.^gazine  of  Volcanology 

Bulletin  Volcanologique,  Organe  de  la  Section  de  Volcanologie  de  PUnion  G6od6sique 
et  Geophysique  Internationale,  Nos.  i  and  2,  1924,  3  and  4,  1925,  Naples. 

Several  sections  of  the  International  Union  are  publishing  bulletins.  Four  num¬ 
bers  of  the  Bulletin  of  the  X’olcanological  Section  have  so  far  appeared.  The  Bulletin 
proposi-s  to  publish:  (i)  official  acts  of  volcanological  sections,  national  and  inter¬ 
national;  (2)  a  biblicjgraphy  of  contemjxjrary  paj^ers  on  volcanoes;  (3)  notices 
concerning  the  normal  activities  of  the  princi|)al  volcanoes;  (4)  short  accounts  of 
iwroxysmal  phenomena;  (5)  notices  of  submarine  volcanoes;  (6)  notes  and  short 
memoirs  on  volcanology  and  relaterl  sciences. 

This  program  is  well  carried  out  in  the  numbers  under  review.  They  include  the 
procee<lings  of  the  \’olcanological  Section  at  Rome  in  1922  and  accounts  of  the  vol¬ 
canoes  of  Jajwn,  of  the  Canaries,  and  especially  of  those  of  Italy.  There  is  an  in¬ 
teresting  description  of  the  Isle  of  Cinders,  a  submarine  volcano  which  appeared  off 
the  coast  of  .Annam  in  March,  1923;  a  rather  long  memoir  on  the  recover^’  of 
potash,  alumina,  and  silica  from  the  ejecta  of  Italian  volcanoes;  an  account  of  the 
series  of  eruptions  of  the  volcano  of  Reunion  (w'ith  a  bibliography);  and  reviews  of 
many  volcanological  papers.  The  various  articles  are  printed  in  English,  French, 
Italian,  or  Spanish,  according  to  the  nationality  or  predilection  of  the  writer. 

The  Section  of  V'olcanology  and  especially  its  secretary.  Professor  Malladra,  are 
to  be  congratulated  on  the  excellence  of  the  Bulletin. 

Harry  Fielding  Reid 

A  Chronicler  and  Maker  of  British  History 

Foster  Watson.  Richard  Haklu3rt.  ix  and  99  pp.;  ill.  (Empire  Builders.)  The 
Sheldon  Press,  I-ondon;  the  Macmillan  Co.,  New  York  and  Toronto,  1924. 
2s.  6d.  7K  X  5  inches. 

It  says  much  for  a  man’s  work  that  after  an  interval  of  230  years  it  should  in¬ 
spire  the  creation  of  an  organization  to  continue  his  aims.  The  Hakluyt  Society 
was  founded  in  1846;  on  the  occasion  of  its  jubilee  Sir  Clements  Markham  spoke 
briefly  on  its  inspirer’s  life  and  achievements.  Other  similar  accounts  have  ap¬ 
peared,  but  it  is  remarkable  that  no  considerable  biography  of  this  great  English 
geographer  should  have  appeared  till  now.  Professor  Watson  conveys  with  much 
feeling  the  spirit  of  Hakluyt’s  work  and  illuminates  it  by  relation  with  the  geograph¬ 
ical  movement  of  the  times,  both  practical  and  academic.  Hakluyt’s  influence, 
however,  was  immediate  as  well  as  remote,  a  direct  stimulus  to  the  colonial  and 
maritime  enterprise  of  the  day.  Of  special  interest  is  the  chapter  dealing  with 
Hakluyt  as  a  pioneer  of  British  colonization,  a  phase  of  his  life  that  has  been  more 
or  less  overlooked.  Hakluyt  was  one  of  “that  remarkable  group  of  men  who  peti¬ 
tioned  James  1  for  patent  for  the  colonisation  of  A'irginia.’’  Before  he  wrote  the 
work  by  which  his  name  lives  he  was  preoccupied  with  the  ultimate  problem  of 
the  discoveries.  “To  what  use  could  all  the  sea-adventures  be  eventually  put?’’ 
The  first  edition  of  his  “Principall  Navigations’’  appeared  in  1589,  but  the  “Dis¬ 
course  Concerning  Western  Planting’’  was  written  in  1584.  This  work,  which  is 
still  little  known,  remained  in  manuscript  until  1877  when  it  was  published  for  the 
first  time,  the  credit  for  this  praiseworthy  undertaking  going  to  the  Maine  Historical 
Society.  “The  essential  merit  of  Hakluyt’s  view  of  colonisation  is  that  it  is  based 
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ui)on  mutual  services  and  benefits  between  the  colonising  country-  and  the  colonies, 
and,  indeed,  wherever  practicable,  between  the  colonists  and  the  natives.  The 
Discourse  is  a  contribution  not  only  to  English  social  history  but  to  the  history  of 
human  progress.” 


Geography  as  a  Science 

Camille  V'allav.x.  Les  sciences  geographiques.  viii  and  413  pp.  Librairie 
Felix  Alcan,  Paris,  1925.  25  fr,  9  x  5V2  inches. 

X’allaux  limits  his  definition  of  geography  to  a  science  of  things  and  not  of  men  and 
consigns  mankind  to  the  place  of  one  of  the  lesser  factors  of  earth  forces.  He  parcels 
out  most  of  the  hobbies  and  specialties  of  the  .American  geographers  to  other  branches 
of  learning.  The  Social  Science  group  in  this  country  would  find  much  to  enjoy  and 
applaud  in  his  book  He  does  not,  however,  utterly  deny  our  geography  He  recog¬ 
nizes  the  duality  of  the  science  under  the  terms  physical  and  human  geography; 
the  former  of  fine  orderliness,  and  the  latter  an  anarchical  chaos.  In  chapter  after 
chapter  he  seeks  without  success  to  find  some  way  of  uniting  them,  until  finally  one 
is  convinced  that  his  trials  are  not  so  much  in  the  hope  of  finding  some  agreement  as 
in  the  desire  to  show  their  divergence  and  utter  incompatibility. 

The  treatise  is  divided  into  two  parts:  geography  as  an  autonomous  science,  and 
geography  as  an  auxiliary  science.  However  hard  he  hits,  unconsciously  perhaps, 
the  .American  geographer  in  his  vigorous  defense  of  physical  geography,  there  will 
inevitably  arise  from  a  serious  reading  of  the  book  some  clearing  up  of  the  hazy 
Iwrderland  between  geography  and  the  other  closely  allied  subjects  for  which  now 
we  are  apt  to  rely  on  Fenneman’s  exposition  of  regional  geography  and  his  diagram 
of  contacts.  Vallaux  does  not  believe  that  the  regional  definition  is  adequate  for  the 
use  of  either  physical  or  human  geography. 

He  aims  his  shafts  at  the  numerous  presentations  under  the  name  of  geography,  as 
for  instance,  the  theory  of  economic  destruction  so  extensively  treated  by  Brunhes 
(Human  Geography,  pp.  330  et  seq.).  The  assumption  of  this  theory  by  geographers 
Vallaux  likens  to  an  adornment  of  tinsel;  but  he  does  not  blame  geography  alone  for 
it  since  the  theory,  he  says,  is  a  heritage  of  the  abstract  and  formal  science  of  political 
economy. 

.Altogether  the  discussion  is  presented  with  a  thoroughness  and  vigor  that  is  ad¬ 
mirable.  And  even  if  the  reader  does  not  care  to  accept  the  conclusions,  he  must  at 
least  feel  that  the  author  writing  from  the  standpoint  of  a  believer  and  almost  a 
worshiper  of  physiography  has  done  himself  justice.  Robert  M.  Brown 

Geography  for  Te.\chers 

Mark  Jefferson.  Principles  of  Geography,  v  and  135  pp.;  maps,  diagrs.,  ills., 
index.  Harcourt,  Brace  &  Co.,  Inc.,  New  A'ork,  1926.  $2.50.  lo^  x  "jyi  inches. 

“The  power  of  the  understanding  is  very  great,  that  of  the  misunderstanding 
knows  no  limit.”  With  this  sentence  of  Borden  Parker  Bowne,  Professor  Jefferson 
opens  his  “Principles  of  Geography,”  and  in  the  spirit  of  the  quotation  the  text  has 
been  written.  The  book  is  a  challenge  to  misunderstanding,  particularly  misunder¬ 
standing  arising  through  the  acceptance  by  teachers  and  students  of  whatever  may 
be  taught  without  any  critical  examination  in  the  light  of  common  sense  and  common 
experience.  It  is  a  challenge  to  the  persistence  of  error  and  of  the  geographical 
myths  that  have  appeared  in  our  texts  through  so  many  generations.  It  is  a  text 
<  alculated  to  stimulate  in  the  minds  of  teachers  and  students  a  healthy  skepticism. 
.And  since  it  is  a  text  for  teachers  of  teachers,  it  should  have  a  decided  influence  on 
the  quality  and  accuracy  of  geographical  instruction. 
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Professor  Jefferson  presents  and  discredits  a  number  of  statements  regarding  the 
earth  and  man’s  activities  still  current  in  geographical  teaching,  particularly  the 
myths  descriptive  of  the  lands  of  the  high  and  low  latitudes  and  of  their  inhabitants. 
His  own  statements  of  geographical  principles  are  carefully  reasoned.  Wherever 
possible  their  truth  is  demonstrate*!  by  a  map  or  chart  exercise  or  by  an  experiment 
to  be  performed  by  the  teacher  before  the  class.  The  author  has  endeavored  to  bring 
to  geography  the  exjierimental  exactness  of  physics  or  chemistry. 

It  is  with  reference  to  these  same  map  exercises  and  experiments  that  a  vague  doubt 
arises  in  the  mind  of  the  reviewer.  In  his  eagerness  to  dispel  misunderstanding  has 
not  Professor  Jefferson  perhaps  overestimated  the  “power  of  the  understanding"  of 
the  users  of  his  text?  The  exercises  that  illustrate  the  construction  of  different  map 
projections  are  difficult,  and  it  is  questionable  whether  they  are  a  necessary  part  of 
the  training  of  a  geographer.  Some  of  the  experiments  are  anything  but  simple  and 
demonstrate  laws  that  should  have  been  established  by  the  students  in  the  physics 
laboratory.  It  is  to  be  presumed,  however,  that  the  exercises  have  been  carefully 
tested  and  their  practicability  proved,  since  this  is  not  a  new  book  but  a  public 
printing  of  the  “Teacher’s  Geography"  that  has  gone  through  so  many  private 
printings  for  use  in  the  author’s  classes  in  Michigan  State  Normal  College. 

After  a  brief  chapter  on  maps,  which  should  better  have  been  incorporated  in  some 
of  the  later  chapters,  there  is  a  discussion  of  “Where  the  People  Are”  followed  by  a 
chapter  on  “  Why  the  People  .Are  There.”  It  is  a  method  of  treatment  decidedly 
unusual  in  these  days  of  regional  geography;  but  it  is  a  method,  nevertheless,  that 
may  be  thoroughly  geographic.  It  provides  the  opportunity  for  setting  sharply  the 
limits  of  the  held  of  geography.  In  view  of  the  author’s  studies  of  population  it 
should  be  a  particularly  satisfactory  method,  but  unfortunately  it  is  obscured  in  the 
later  chapters.  Professor  Jefferson  has  very’  properly  discardetl  the  orthodox  method 
of  presentation,  sometimes  called  the  systematic  metho<l,  with  its  explanation  of 
topography  and  climate  followed  by  a  discussion  of  their  effect  upon  man,  but  in  its 
place  he  has  substituted  a  reverse  order  that  still  leaves  something  to  be  desired. 
After  the  earlier  chapters  on  population  distribution,  man  is  pushed  into  the  back¬ 
ground;  and  the  reader  finds  himself  in  an  exposition  of  rainfall  and  temperatures  and 
winds  that  appears  to  have  as  its  prime  purpose  an  understanding  of  the  phenomena 
themselves  rather  than  an  understanding  of  their  influences  in  the  relationships  that 
man  has  established  to  his  environment.  The  many  experiments  here  serve  to  exag¬ 
gerate  the  importance  of  the  physical  phenomena.  Too  much  emphasis  to  the 
exclusion  of  their  human  significance  makes  of  these  physical  facts  principles  of 
climatology  or  meteorology,  not  principles  of  geography. 

It  is  not  suggested  that  the  explanation  of  the  phenomena  of  climate  should  be 
omitted,  but  there  should  be  less  emphasis  upon  the  physical  facts  and  more  em¬ 
phasis  upon  their  influences  on  man.  Cause  and  effect  are  too  widely  separated. 
They  should  be  more  closely  interlocked.  It  is  to  be  regretted  that  Professor  Jefferson 
does  not  follow  his  chapter  on  the  distribution  of  population  with  other  chapters 
explaining  that  distribution  in  terms  of  rainfall,  temperature,  soils,  and  accessibility. 
The  absence  of  any  discussion  of  topography  and  its  influences  would  indicate  that 
that  subject  is  to  be  treated  in  a  second  volume. 

Even  accepting  Professor  Jefferson’s  present  placing  of  emphasis,  the  logic  of  the 
arrangement  of  some  of  the  chapters  is  not  easily  apparent.  For  example,  the 
concluding  chapters  are  on  air  pressure  and  winds.  If  air  pressure  and  winds  function 
geographically,  they  function  chiefly  in  their  influence  on  rainfall,  and  the  explanation 
of  them  should  precede  the  explanation  of  rainfall.  If  they  are  not  essential  for  an 
understanding  of  rainfall,  what  place  have  they  in  a  geography  text? 

The  style  of  the  book  might  be  termed  Jeffersonian,  for  the  wit  of  the  author  and 
a  keen  sense  of  humor  serve  to  enliven  and  make  interesting  even  the  discussion  of 
the  most  difficult  subjects.  John  E.  Orch.vrd 
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